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Now... 


Aerodynamic braking, another first by Curtiss, 


Aerodynamic Braking by brings to the science of flight a new and 


significant advancement. The propeller, 
REVERSE THRUST long the source of forward thrust in aircraft, 
now provides thrust in reverse to reduce 
the landing roll of the airplane smoothly and 
surely, regardless of ground friction. 
Aerodynamic braking, like many other features, 
Features of Aerodynamic Braking is inherent in the versatile Curtiss design. 


- Shorter landing roll 
- Greater safety of dual braking system 
- Smoother deceleration 


- Greater safety on slippery runways 
. Shorter taxi time ELECTRIC 
- Unassisted ground handling PROPELLERS 


. Reduced tire and brake wear 


. Lighter brake system possible Curtiss-Wright Copporation + Propella Division 
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great hurricane of mid- 


ONE was the violence, the ferment and 
G fury of the 
September, 1944. But in the fair weather week 
that followed, stark drama in the train of 
the big wind had not yet reached its finale. 
Nor had the hazard to precious lives still in 
jeopardy. 

Four days after the hurricane’s sweep up 
Tuesday, Sept. 19th, 


nineteen desperate men clung perilously to 
I 7 


the Virginia coast, on 


life rafts in the treacherous waters off Cape 
Hatteras. 

These 
who had manned the 125-ft. U. S. 
Guard Cutter Jackson 
ext 


the shark-infested water 


were the survivors of a crew of 4] 
Coast 
Now, worn to extreme 
alter 


1austion 98 hours of exposure in 


s, many of them bear- 


ing severe and painful welts from the stings 
of giant jelly fish, these gallant men had 


little to buoy their fast-ebbing strength ex- 
cept the abiding sense of duty well done. 
Cheir ship had gone down three days earlier. 


A United States merchantman, on its maiden 





voyage, had been tor- 

pedoed by an enemy sub- 

marine off the North Caro- 

lina coast. The crippled ship 

was being escorted to port by 
the Jackson and its sister Cutter, 
the Bedloe. Then the storm had 
struck. Both cutters were lost. The 
merchant ship, with additional assist- 
ance sent by the Coast Guard, weath- 


ere i the g£ ale. 
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But help was coming to the nineteen that 
day. Their buddies were on the job. From 
the Coast Guard Air Station at Elizabeth 
City, North Carolina, Kingfisher Scout- 
Observation seaplanes had been on ceaseless 
patrol. Coast Guard methods are thorough. 
Systematically, its planes and ships comb 
every square mile of our vast ocean fronts. 
So the great moment came at last to the 
brave men of the Jackson—the moment of 


discov ery and swift aid. 


First one, then three Kingfishers alighted 
alongside the little flotilla of bobbing rafts. 
A Navy blimp, hovering overhead, dropped 
urgently needed supplies. Emergency treat- 
ment was quickly and capably administered 






by Kingfisher crews. Some men were brought 
aboard the little planes and made as com- 
fortable as possible sprawled out on wings 
or placed in after-cockpits. Coast Guard 
launches were promptly summoned and, 
soon, the Jackson’s men were speeding to 
Norfolk, for hospitalization and recuperation. 
+ + * 


The deadly hurricane found the men of the 
U. S. Coast Guard ready to meet the chal- 
lenge . ready, if need be, to give their 
lives so others might live. But thanks to 
the famed “‘mercy ships of the air”—Edo 
float-equipped Kingfisher Scouts in the hands 
of skilled Coast Guard pilots—the toll of brave 
lives was less than it might well have been. 


Out of the Hurricane! 
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NOTICE 





A DISTINGUISHED NEW NAME for A DISTINGUISHED OLD SCHOOL, 
A NAME THAT, IN THE SUPREME TEST OF WAR HAS COME TO 
SIGNIFY A NEW HIGH STANDARD IN AVIATION TRAINING .... 


wv) 
= CAL = Re AERO = 
Ne 4 





TC CH NICAL INSTITUTE 


MAJOR C. C. MOSELEY PRES. SINCE 1929 
FORMERLY CURTISS-WRIGHT TECHNICAL INSTITUTE 





When Major C. C. Moseley, president of Cal-Aero Technical Institute, was selected by the Army Air Forces as one of nine 
civilian school operators to conduct the radical experiment of training Army Air Force pilots in civil schools, the name “CAL-AERO” 
came into existence. So successful did the plan prove that the Army went entirely out of the business of giving primary training, 
and ultimately 64 such schools, the majority of them patterned after “CAL-AERO,” sprang up throughout the nation. At the same 
time and under the same personal supervision of Major C. C. Moseley, the great school which had trained thousands of civilians as 
mechanics and engineers since 1929, and that hereafter will be known as CAL-AERO TECHNICAL INSTITUTE was training 7,500 
=R Army Air Force ground crew members. It was the first school—and for a long time the only school—in the west, to be selected by 

the Army to do this training. 

With an unmatched and unparalleled record of efficiency and safety in training more than 20,000 Army 
Air Force pilots; more than 1200 having been decorated for valor; together with this school's record of training 
Army Air Force technicians, all under the personal supervision of Major C. C. Moseley since 1929; it was but 
natural in planning for the post-war period that these schools come under the distinguished name of “CAL- 
AERO.” 

Honored by citations for distinguished service in training these men for the Army Air Forces, together with 
continuous service in training civilians for the production front, CAL-AERO TECHNICAL INSTITUTE 
emerges larger, stronger and finer than ever before, on its own airport, Grand Central Air Terminal, in the 
heart of Southern California’s giant aircraft industry. 

So, to you men who look forward to a career in AVIATION, you will find the best to be had in the way 
of specialized training in Aeronautical Engineering and Master Aviation Mechanics, at ““CAL-AERO” Technical 
Institute. 

Today, as in the past, civilian students continue to pour into this school from many states and foreign 
countries, despite the difficulties of war time travel. In one recent week, two students from far south India 
and three from far north Iceland arrived simultaneously. Latin America and China both are heavily represented. 
Returning service men, anxious to fit themselves for an outstanding place in the golden age of Aviation, which 
is certain to follow the war, likewise are enrolling upon discharge. 

What this school has done for its graduates, it can do for you. Write or mail coupon today for full in- 
formation about the possibilities of a post-war aviation career. 

Flight training is restricted to Army Air Force Cadets for the duration. 
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POMATOR AMD CATALOG Ge tel COURS CHICEID Blew 


“) AERONAUTICAL ENGINEERING COURSE 

CU MASTER AVIATION MECHANIC COURSE 
SPECIALIZED ENGINE COURSE 
SPECIALIZED AIRPLANE COURSE 

POST GRADUATE AERONAUTICAL ENGINEERING COURSE 

SPECIALIZED AIRCRAFT SHEET METAL COURSE 

AERONAUTICAL DRAFTING COURSE. HOME STUDY 

] AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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CAL = 
TECHNICAL ay) INSTITUTE 
“Nic Er aman? 
FORMERLY CURTISS-WRIGHT TECHNICAL INSTITUTE 
GRAND CENTRAL. AIR TERMINAL 
| 1225 AIRWAY, GLENDALE 1, CALIFORNIA 


(LOS ANGELES COUNTY) 


UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, PRESIDENT-AND FOUNDER, SINCE 1929 


ON OUR OWN AIRPORT-IN THE HEART OF THE AIRCRAFT INDUSTRY 
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Choose your 
opening 
where you 

want it! 


New ‘‘double-acting” Crown Zipper per- 
mits two or more sliders on one track— 
opens at given point—spells new conve- 
nience in postwar aircraft applications! 


In the thick of the mud, blood, sweat and strain 
of today’s fighting, hundreds of military items 
equipped with Crown Zippers are proving zippers 
can be big and tough yet amazingly easy to operate, 


small and dainty yet virtually indestructible! 





One of the most sensational Crown developments 
is a zipper that permits two or more sliders on one 
track — opens instantly at any given point. (One 
recent Crown application actually has ¢en sliders!) 


This amazing Crown Zipper feature, coupled with 
four other basic superiorities over old-style, conven- 


tional zippers (see list below), will result in new con- 


CROWN 
& x 
ey 
ZIPPERS 
are 5 waysbetter_ , 
—_ 


Member of the J. & P. Coats « Clark’s iE Family 














venience, easier operation, in postwar aircraft appli- 
cations, On engine covers, field hangars, baggage and 
mail compartments and many other items 


When you turn to postwar products, Crown engi- 
neers, fresh from their experience in designing hun- 
dreds of military items, will work with your design- 
ers to adapt—or, if necessary, create—special zipper ap- 
plications to meet your own manufacturing problems. 


2. Die-cast 


for smoother 


—— 


action— 
extra 
strength 3. Provides opening 
tret : 
wd wherever you want it 
Me a ’ = Resists 
: ~- corrosion 
open = 














THE SPOOL COTTON COMPANY « 745 Fifth Avenue, New York, N. Y. (Crown Fastener Division) 
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“A demonstration will convince you” and “Flyway, 
USA’ will soon again be common phrases in the shop- 
talk of an air-wiser America. The new plane owner 
will be bombarded with facts and figures on speed, 
range, payload, and many other points. And, he will 
give particular attention to dependability, safety, and 
economy, all functions of the power plant in the ship. 


Kinner dependable power and economy will serve the 
plane owner well, will back up everything the aircraft 
salesman says about it. Kinners have been time-tested 
for 25 years by the private flyer and the armed forces 





of this and many another country. Scores of Kinners 
have logged more than 6000 hours—24 times around 
the globe at normal cruising speed. Kinners are easily 
cooled, head temperatures controlled, and oil radia- 
tors are unnecessary. 


Count on Kinner for dependability, safety and econ- 
omy in the air world of tomorrow. 


KINNER Motors, INCORPORATED, GLENDALE 4, CALIFORNIA 


BUY EVEN MORE WAR BONDS! 


cumeu-— 


1919 - BUILDERS OF DEPENDABLE AIRCRAFT ENGINES FOR A QUARTER CENTURY + 1944 
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those 20 new Martin Mars Transports! i 


Yes, just imagine an_ airline 
equipped with 20 huge Mars flying 
boats like those now being built for 
the U. S. Navy! World’s largest 
planes, they weigh 82 tons, ten tons 
more than the original Mars. 
World’s safest overocean aircraft, 
they can take off or land at sea. 
World’s most efficient planes, they 
will operate at the unbelievably 
low cost of 10 cents per ton mile! 


What 20 Martin Mars Could Do 


Operating as a fleet of luxury liners, 
20 Mars transports could afford 
complete living facilities for 1600 
passengers on non-stop flights of 
24 hours duration. As cargo ships, 
they could rush 400 tons of freight 
to any spot on earth in 3 days or 
less. And as mail carriers they 
could speed 20 million letters to 
Europe in a few hours. Supreme in 





the skies, these great aircraft are 
opening anewerain transportation! 


Tested And Proven 


No untried, visionary design, the 
Mars type has been tested and 
proven in grueling wartime service 
with the Navy. Victory will find 
Mars production lines fully 
manned and tooled to assure 
prompt delivery and minimum pro- 
duction costs. No wonder Martin 
Mars transports are known as, 
“the answer to an airline’s prayer!” 
THE GLENN L. Martin Company, 
3ALTIMORE 3, MARYLAND 


fARTIN-NEBRASKA COMPANY-——-OMAHA 


s 


AIRCRAFT 


Builders of Dependable © Aircraft Since 1909 














Just How Big Are The 
New Mars Transports? 


e Ifstood on one wing, the Mars’ 
other wingtip would tower 200 
feet into the air . . . as high as 
a 20-story building. 


e Mars’ wings are so thick that 
crew members cap enter them 
to service engines while in 


flight. 


e These Mars transports each 
have a cubic content equivalent 
to a 14 to 16 room mansion. 


e Each Mars contains 1'2 million 
rivets—4% miles of wiring— 
% of a mile of piping—18 inter- 
plane phones. 


e When fully fueled, these ships 
carry a tank-car of gasoline for 
their 4 huge engines. 
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SIMPLIFIED COMPASS INDICATION for the pilot is one of the features of the Kollsman Direction Indicator. This 
new direct reading, easy-to-read, easy-to-follow compass has a convenient reference pointer that can be set 
to the desired course making it necessary only to ‘‘match pointers.” It is regarded by many pilots as oné of 
the greatest steps taken to simplify cross country navigation for the pilot. For an illustrated folder on this 


original Kollsman development, write Kollsman Instrument Division, 80-08 45th Avenue, Elmhurst, New York. 


sep. KOLLSMAN AIRCRAFT INSTRUMENTS 


\ PRODUCT OF 








ELMHURST, NEW YORK . GLENDALE, CALIFORNIA 
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.. CHAMPION SPARK PLUGS 


INSURE DEPENDABLE /GN/TION / 


The Navy’s great fighter, the Hellcat 
built by Grumman, is setting almost 
daily, unparalleled records in combat. 
The combination of Navy pilots’ skill, 
courage and daring, and the obviously 
great ships that they fly, is a winning 
one. “Hot” pilots and “hot” engines 
go together. Champion Spark Plugs 
and “hot” engines likewise go together, 
and championship performance is al- 
ways the result. So today they are firmly 
established as true champions in the air, 


as they are on land and water. Cham- 
pion-Ceramic Aircraft Spark Plugs are 
standard equipment in the Pratt & Whit- 
ney engine which powers the Grumman 
Hellcat. 
demonstrate 


Thus Champions continue to 
their better performance 
and outstanding dependability in serv- 
ice where spark plug dependability may 
spell the difference between being victor 
or vanquished. Champion Spark Plug 
Company, Toledo 1, Ohio. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 


C26—Unshielded 
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FOUR BLADE PROPELLER ' : CONTRA-ROTATING PROPELLER 











EVERY QUALIFICATION OF A THOROUGHBRED” = RCV 


‘CONSTANT SPEED 
HYDRAULIC PROPELLERS 
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DESIGN FOR SAFER LANDINGS 








Serre ay 





fim _ yl 


. HE tricycle landing gear pro- 

vides definite advantages—elim- 
ination of ground looping, and nose- 
over hazard, superior ground vision, 
improved ground handling and main- 
tenance, simplified landing and take- 
off procedure, increased pilot safety, 
and easy operation from small, im- 
provised fields. 

“However, when first developed, the 
tendency of the nose wheel to shimmy 
or caster hampered its use by setting 
up a vibration so great that there were 
cases in which the nose wheel strut was 
literally ripped out of the fuselage. 

"A former Bell Aire raft sales exec- 
utive—now a Lt. Colonel in the AAI 
who wears the Distinguished Flying 


MEMBER AIRCRAFT WAR PRODUCTION 








— corre 


Cross—and two Bell engineers, in- 
geniously helped to solve this problem 
with the shimmy damper—a control 
which helps keep the nose wheel from 


rotating more than 60° to the left or 


to the right. 

‘Located in the bottom end of the 
nose wheel strut, it consists of two 
fixed vanes and a wing shaft on which 
there are two vanes. This assembly is 
filled with fluid. 

“When the nose wheel tends to turn, 
the pressure of the wings forces this 
fluid through a metering orifice which 
in turn is further controlled by a ther- 
mal valve—thereby dampening the 
motion of the nose wheel’s lateral 
reaction. The only outlet for the fluid 


COUNCIL...EAST COAST, INC. 
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PACEMAKER OF AVIATION PROGRESS 


© Bell Aireraft Corporation 


BY FRANK A. TICHENOR 


firacobra ( P.39) and Kingcobra ( P.63 
Atracomet— America’s First Jet Propelled Plane 





Publisher of Aero Digest explains the action of the Bell-designed shimmy 


damper now in use on many U. S. planes employing tricycle landing gear 


— adhe es 


Testing the Bell Aircraft shimmy damper 


is through the valve, which can be 
adjusted to stiffen or ease up the nose 
wheel action in accordance with the 
pilot’s requirements, 

The wing shaft can rotate only in a 
radius of 120°, because of stops which 
prevent further rotation. 

“War planes now land and take off 
in jungles and from icy steppes as 
smoothly as at any of our ee am alr- 
ports at home, thanks to this kind of 
pioneering. 

“The shimmy damper is one of the 
many contributions which Bell Air- 
craft has made to the progress of the 
aircraft industry.” 


* Buy War Bonds and Speed Victory * 


NIAGARA FRONTIER DIVISION 

Buffalo and Niagara Falls, N. Y. 
Fighters 
The Bell Helicopter 


ORONANCE DIVISION 
Burlington, Vt. 


Flexible Gun Mounts and other ordnance materials 


GEORGIA DIVISION 
Marietta, Ga. 
B-29 Boeing Superfortress 
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“used almost 
exclusively 


by /TWA\ 


TRANSCONTINENTAL 


secon all transoceantc flatts 


Ask any navigator, whose calculations have controlled the 
fate of trackless transoceanic flights, how he feels about aerial 
sextants. Invariably he'll answer that a sextant is more than 
an instrument of precise measurement. It’s something you 
trust — or don’t. It has to do with air-instinct. Something 
known only to men who know the skies. 

Ed Bolton, chief navigator of the far flung routes of the 
TWA Intercontinental Division says, ‘Our navigators use 
Fairchild Aerial Sextants almost exclusively on all transoceanic 
flights. They are dependable, rugged, compact, accurate.” 

And rightfully so. For Fairchild Aerial Sextants were de- 
veloped from a basic design suggested by the U. S. Army Air 
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Ci sedans 


AND INSTRUMENT CORPORATION 










Navigator Thurl Ravenscroft of TWA 





<< 


Force to be compact, lightweight, easily handled . . . with a 
bubble that remains ‘stable’... with automatic recording of 
consecutive sights during the entire sighting cycle of optional 
duration. 

Fairchild leadership in the design and precision production 
of aerial operations instruments . . . which include aerial sex- 
tants, cameras, radio direction finders, lead computing gun 
sights . .. is the reward of an air-minded policy of engineer- 
ing and building far beyond the stated basic specifica- 
tions of any given problem. New York Office: 475—10th 
Avenue, New York 18; Plant: 88-06 Van Wyck Boulevard, 
Jamaica 1, New York. 


AERIAL 
SEXTANTS 
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F= MANY YEARS, Firestone Tires have been the 
standard of safety for aircraft on the ground. Now, 


Firestone makes another contribution to greater 
ground reliability—a new steerable tailwheel strut 
assembly for light planes. It has a solid tire vulcanized 
to a plastic hub. Sealed-in lubrication requires repack- 
ing only at major overhaul periods. Tapered roller 
bearings carry vertical loads in the strut and in the 
wheel. Needle roller bearings in both strut and wheel 
take side thrusts. The steering mechanism has 75% 


greater cam area to insure maintenance-free perform- 


PRODUCING FOR WAR 





ance. Beyond the controlled steerable range, simple 
rudder pedal operation permits automatic free 
swiveling action without gunning the engine or 
applying brakes. Throughout the entire steerable 
range, steering is positive and independent of tension 
in the rudder control connectors. The complete 
assembly is light in weight and low in price and the 
entire assembly or wheel only can be interchanged 
with present original equipment units. For prices and 
additional data write, wire or phone Firestone Aircraft 
Company, Akron, Ohio; or Los Angeles, California. 


FIRESTONE AIRCRAFT COMPANY, AKRON, OHIO - LOS ANGELES, CALIF. 


TIRES, TUBES, WHEELS, BRAKES, AIR SPRING LANDING GEARS, BATTERIES, SPARK PLUGS, HOSE 
SEAT COVERING, FOAMEX CUSHIONING, FUEL AND O/JL CELLS, BUSHINGS AND MANY OTHER 
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_~ « PREPARING FOR PEACE 








The bearings designed into this new 
assembly are the direct result of test 
experience with tailwheels made to 
comply with specifications of the 
United States Navy for carrier-based 
fighters. This is but one example of 
the quality of design and materials 
built into this newest Firestone 
Aircraft product. 


* 
For the best in music, listen to the 
"Voice of Firestone” 
Crooks and Gladys Su 
Firestc c 


Copyright, 1944, The Firestone Tire & Rubber Co. 


IN RUBBER 


Synthetic or Natural | 


...MAKERS OF 
CLAMPS, VELON 
AIRCRAFT SUPPLIES 
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Self-Acting Variable Pitch Propeller 
Means Wider Horizons for Private Flyers 


Thanks to the unique Aeromatic Propeller, private 
flyers of tomorrow will have "new wings”... wider 
horizons. With Aeromatic, you can use shorter fields 
or strips for takeoff or landing cruise farther 
and faster per gallon of fuel. That means greater 
range ... more places to come from and goto... 
» more fun. 


more get-up ...more go. 


Aeromatic gives you those things by giving you 
variable-pitch performance every foot of the way 

. and giving it automatically. At all times, from 
start of your take-off run to the end of your landing 


run, Aeromatic knifes through the air with just the 
right pitch or size of bite ... gives you peak engine 


performance with each revolution. 


Completely self-contained and self-acting, controlled 
by natural forces, Aeromatic Propeller requires no 
instruments . . . no contréls . . . nothing additional for 
the pilot to watch or do. Used today for military air- 
craft from 100 to 450 HP, Aeromatic will soon be 
available for your private plane. Meanwhile, engi- 
neering and performance data are available to you 
and to manufacturers. Don’t hesitate to write. 


The Propeller with a Brain for Tomorrow’s Plane 








Air Controlled 


Licensed under patents of 


KOPPERS Co., Inc., Bartlett 


war 


€ EVEREL Propeller Corporation 


@m Hayward Division, Baltimore 3, Md. 





matic 


Automatic Propeller 
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LET'S LEARN 

TO LAND A 
PIPER CUB 
PLANE! 
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IT'S THRILLING TO 

BE UP HERE, TOM, 

BUT HOW DO WE 
GET DOWN ? £ 
































NOW WE BREAK THE GLIDE WITH 
A LITTLE BACK PRESSURE ON THE 
STICK. THEN WE EASE THE STICK 

WAY. BACK TO GET THE TAIL DOWN. 
AH-A 3-POINT LANDING! 




































10 OR |S FEET 
ABOVE GROUND 
“STICK EASED 
SLIGHTLY BACK. 


STICK SLIGHTLY 
FORWARD. ENGINE 
IDLING. 















BREAKING LEVELING 
THE GLIDE OFF 


APPROACHING IN 
NORMAL GLIDE 


PLANE 
SETTLES 


3-POINT 
LANDING 




















SURE IS, MARY. THE 
MORE YOU LEARN, 
THE MORE YOU 
WILL ENJOY IT! ) 
ms 


All the Basic Steps in Flying 
Are Pictured and Described 
in This Booklet! .-——— 


Over 50step-by-step 
photos and descrip- 
tions. Many other 
facts and full-color 
pictures of Piper 
Cubs. Write Dept 
PAI5, enclosing 10c 
in stamps or coin for 
postage-handling. 


REALLY 
IS FUN, 
ISN'T IT? 























GET YOURS now a 













This FREE Booklet Will Help Your 
Town Plan Landing Facilities ! 
“=a 


“What Your Town 
Needs for the 
Coming Air Age” 
illustrates and de- 
scribes various 
types of landing 
facilities. It will 
help your com- 
munity plan an 
4 inexpe nsive lan d- 
ing area now! For 
your copy, write 


Dept PAISW 








_ only oe 
5 ess Sh itl gealet PIPER “PLANE Quiz” 


1 What is the cost of a New York to Chicago 
* trip in a Piper Cub? 
Less than $10 for ges and oil. 
2 How far can you fly non-stop in a 
* Piper Cub? 
Over 700 miles in some models. 





16 mm. SOUND FILM—“The Construction of a Light 
Airplane For distribution points write: Supervisor, 
Audio Visual Aids, Extension Services, Pennsylvania 


State College, State College, Pennsylvania. 


PIPER CUB 


Points the Way to Wings for ALL Americans 








3 At what speed does a Piper Cub land? 
At as little os 30 miles per hour. 


4 How long does it take to learn to fly a 
* Piper Cub? 


8 hours instruction required before soloing. 











HOW YOU CAN 
USE YOUR 
POST-WAR PLANE 


AIRCOOLED MOTORS CORP. 


Syracuse 8, N.Y. 


Most news stories break fast. Reporters 
and photographers have to get there—quick! 
This has always been a tough problem to 
most papers, but a problem that will some 
day be easy. 


The answer lies in the post-war planes now 
on the drafting boards—and in the nation- 
wide system of landing fields and strips now 


in the planning stage. 


For your own plane, specify a Franklin 
engine—light, smooth, dependable, econom- 
ical—the outgrowth of 44 years of building 
fine air-cooled engines. 
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@ There are more than 25 precision-made parts in the 





utmost simplicity and efficiency. Such simplicity in oper- 
production—the background which has made Breeze a Both pin and socket feature spring snap for ease 


average Multiple Circuit Electrical Connector. When as- e : 
Socket construction features spring-loaded con- 
ation is the end result of years of research, many refine- 
ments and great skill in manufacture. The Breeze Multiple 
leading producer of many different types of aircraft and of enembly tn Reusing ineeteters eer soldering. 
electrical accessories, 


sembled, they perform their function—that of making or tact for positive electrical connection with pin, 
Circuit Electrical Connector reflects in the efficiency with 
nce Gil INC. Cross-section illustrating how contact pin is 


breaking many electrical circuits simultaneously—with the 
woe _za 
which it does its job, the experience which went into its a 
NEWARK, NJ. snapped into place after soldering on lead wires. 














PRODUCTION FOR VICTORY =— PRODUCTS FOR PEACE 
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King of the Apo Kajan tribe of Borneo is Oejong Injau. 
The Japanese have invaded his land. But he and his 
people have not forgotten the white men who came to 
help them, before the war. They remember well the 
missionaries who regularly flew in a Beechcraft over 
their mountainous jungles and landed on their narrow, 
swift-flowing rivers, to heal their sick and enlighten 
their kinsmen. They know that the liberating wings of 
the white men’s aircraft have purged other lands of the 


(Upper photo) Rivers are Borneo's only highways to the interior. An 
arduous six-weeks river journey required only 90 minutes in a 


Beechcraft. Pacific from the treacherous invaders. They know that 
(Lower photo) Beechcraft floct-equipped biplane flown by mission- their land, too, will again be free. King Injau and his 


aries after landing on a mountain stream in the Borneo interior. 


Photographs courtesy Rev. George E. Fisk (pilot), Nyack, N. Y., and people look to the skies and say with sure knowledge: 
Christian Missionary Alliance, New York City. “They will return.” 


Beech Aircraft 
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BEECHCRAFTS ARE DOING THEIR PART WICHITA, KANSAS, U.S. Ay 
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MUST WE HAVE 





Duplicating and conflicting state laws imperil the 


uniform regulations essential to aviation's growth 


Jr., of Fallon, Nev., popped into his 

airplane and flew from Fallon to 
Bishop, Calif. A few days later he flew 
from Bishop over to Independence, Calif. 
Both of these flights were unauthorized. 

Mr. Drumm failed to meet Federal re- 
quirements in a number of rather inter- 
esting ways. He failed to comply with 
the wartime requirement of holding an 
identification card. He also failed to file 
a flight plan or to secure flight clearance. 
As exciting afterthoughts, he lacked a 
pilot certificate, airplane airworthiness 
certificate, and an operations record. 

Mr. Drumm objected strenuously to 
challenges by CAA inspectors. He openly 
flouted their authority, tore a suspen- 
sion notice from his plane, and used 
some very harsh language. He had been 
flying for 20 to 25 years without a cer- 
tificate, he said, he had never used CAA 
facilities, and he was sure the CAA 
couldn’t stop him from flying. He con- 
tested the case on the ground that the 
CAA had no jurisdiction over intra-state 
flying not on the Federal airways. 


I February, 1942, Andrew D. Drumm, 


By 
CURTIS FULLER 


Associate Editor of FLYING 


The Federal District Court at Reno, 
Nev., showed Mr. Drumm he was wrong 
in August, 1942, by issuing a temporary 
injunction keeping him from the air. Thus 
the lines were drawn for a knock-down, 
drag-out fight between the states’ rights 
partisans supporting Drumm, and the ad- 
vocates of Federal control of aviation. 

The Federal Government won the first 
round when the U. S. District Court up- 
held the authority of the CAA to require 
all civil pilots and planes to be certified 
by it, fined Drumm for violating the Civil 
Air Regulations, and enjoined him, from 
operating airplanes until he obtained a 
CAA pilot certificate. 

But just as the Drumm case did not 


start the states-rights vs. Federal control 
controversy, it did not end it. What it did 
do was to establish for a certainty the 
power of the Civil Aeronautics Board to 
extend its safety regulations to all flying 
in the United States whether interstate 
or intrastate. It did not prevent the 
states from adopting their own often con- 
fusing and overlapping regulations. 

Most private pilots and the airline op- 
erators are irrevocably with the Federal 
Government in this controversy. Clar- 
ence F. Lea, chairman of the Congres- 
sional Interstate and Foreign Commerce 
Committee, spoke for them recently when 
he described the enormous growth ex- 
pected of private flying after the war and 
warned that: 

“When that time comes, how incom- 
prehensible it will be that Congress should 
seriously have thought of entrenching 49 
different agencies [48 states and the Dis- 
trict of Columbia] in their power to con- 
trol such air movements, prescribing con- 
flicting and hampering restrictions against 
that uniform operation so necessary to the 
safety and efficiency of flying.” 
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Congressman Lea cited the facts that air 
transportation knows no roadbed, that the 
average air passenger trip is over 400 
miles, that a scheduled intra-state flight 
can be forced to become inter-state by 
weather, and that state aeronautical com- 
missions are johnny-come-latelies in the 
aviation picture. 

He points out that air transport trans- 
cends state lines. A typical post-war air 
transport crossing the country from New 
York to the west coast in 9 hr. 12 min. 
would cross 13 states and spend a maxi- 
mum of 1 hr. 19 min. over any single one 
of them. 

Despite these facts, the states have 
claimed that their rights are bei 
vaded by Federal control and the; 
attempting to regulate civil areonautics in 
increasing numbers. As of January, ac- 
cording to a report by the Council of State 
Governments, 37 states had established 
some type of agency to supervise or regu- 
late aviation. Twenty-six states had cre- 
ated aviation commissions devoted exclu- 
sively to aeronautical matters and 11 
others had assigned such functions to ex- 
isting agencies. Only 11 states had not 
attempted to legislate on aviation mat- 
ters. This roll of honor consisted of 
California, Delaware, Florida, Indiana, 
Kansas, Mississippi, Missouri, Montana, 
New York, Texas and Washington 

The activities of the states threaten to 
restrict both private and commercial avia- 
tion by conflicting, duplicating and over- 
lapping regulations. 

The attitude of airlines toward state 
regulation may be judged from a brief 
recently filed by Braniff Airways, Inc., be- 
fore the Public Utilities Commission of 
the State of Colorado which had been 
holding hearings on that state’s recently 
prepared “Rules and Regulations Govern- 
ing Air Carriers.” 

“Braniff, with actual operating experi- 
ence in several states over a period of 
many years and after an intensive study 
of the problem,” the brief concluded, 
“cannot avoid the conclusion that uni- 
formity of law and regulation as to air 











navigation is essential to the orderly de- 
velopment of efficient and safe air trans- 
portation; that uniformity can only be 
secured by control and regulation by the 
Federal Government; that the Federal 
Government in the proper exercise of 
powers delegated to it by the Constitution 
of the United States has preempted the 
tire field of control and regulation of 
air navigation; and that state laws and 
tions are unenforceable.” 
1e Colorado proposal required that no 
scheduled air carrier could operate in the 
state without obtaining from the Colorado 
Utilities Commission a certificate of con- 
venience and necessity—a right which 
Braniff already had obtained from the 
Federal Civil Aeronautics Board. It even 
required air carriers to have a state air 
carrier operating certificate to carry mail 
despite the fact that Federal law grants 
the Post Office Department and CAB sole 
authority to provide for the handling and 
transportation of mail 

Braniff attorneys found many differ- 
ences between the Federal Civil Air Reg- 
ulations and the proposed Colorado CAR, 
but over and beyond consideration of such 
differences they stated: 

Where one set of rules provides 
for certificates, ratings and approvals to 
be given and broad discretion, for the in- 
terpretation and application of the rules 
and regulations conferred on one agency 
nd the other set of rules and regulations 
provides for similar certificates, ratings 
and approvals to be made and equally 
broad discretion to be exercised by an 
unrelated agency, the confusion and diffi- 
ulties of the air carrier are as serious as 
the two sets of regulations were entirely 


er 















different.” 

Braniff pointed out instances where, if a 
carrier complied with Federal rules, it 
could be charged with state violations and 
vice-versa 
> states-rights people deny that there 
need be considerable variance between 
the rules and regulations of the states 
themselves, or between them and the Fed- 
After studying the prob- 





eral regulations 


Aa alate: DoE aid 


lem for 20 years, however, the American 
Bar Association doubts it. 

The Association’s Committee on Aero- 
nautical Law in 1941 concluded that “state 
regulation is not desirable and that all 
support of the uniform state regulatory 
act based on the Association’s approval in 
1935 should be withdrawn.” 

More positive action came in 1943 when 
the American Bar Association adopted the 
following resolution: 

“That the American Bar Association en- 
dorse the principle that (a) maximum de- 
velopment of the air-commerce of the na- 
tion is in the public interest; (b) uni- 
formity of law and regulation of such 
air-commerce, including its economic and 
safety regulation, control and the certifi- 
cation of aircraft and airmen, is necessary 
to bring about its maximum development; 
(c) such uniform regulation and control 
can only be accomplished through Federal 
legislation : 

To those who believe that the bar asso- 
ciation’s action is unjustifiable and that 
the states would accept the uniform state 
regulatory act it is pointed out that the 
act was endorsed nine years ago and com- 
paratively few states have adopted it. A 
typical example of lack of uniformity is 
the uniform state sales act which was sub- 
mitted to the states in 1907, and thus far 
has been adopted by only 30 of them. 

Nevertheless, the National Association 
of State Aviation Officials has adopted a 
detailed program of objectives which may 
have great significance in the cycle of 
state-Federal aviation relations. 

Private pilots and airline operators will 
agree thoroughly with some of these ob- 
jectives; to others they will object vio- 
lently. These objectives may be listed 
under 11 general headings: 

1. Airports. The NASAO believes in 
development of a national airport plan 
with Federal-state-local co-operation; 
establishment by the Federal Government 
of aeronautical standards and classifica- 
tions for all commercial or public airports; 
either local, state or private ownership 

(Continued on page 126) 





How wide is this truck? How high? How long? How much does it weigh? Does it meet the regulations of the western state 


over whose roads it is running? The same conflicting regulations that exist in the automotive field would hamstring aviation. 
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FLIES HIS JEEP 


By Capt. SYDNEY V. LEVY 
and Pfc. ELLIS S. PERLMAN 


Anything from KP to 


ferrying the general 


is routine for the sergeants who fly liaison. 


Feyen, as he 
left the briefing room, “they take 
me off KP and then, during the briefing, 


remind me that I can even boss a gen- 


4éFREATS hell,” remarked Army Liaison 
Pilot S/Sgt. “Kelly” 


eral if he’s sittin’ in the back seat of 
my “flying jeep.” 
Kelly had just been ordered to land 


in a narrow, dirt roadway, pick up the 
general and then proceed from there to 
perform his mission. “You know,” he 
remarked to his buddy, another sergeant- 
who helped him ready his plane, 
“when the captain and I took off from 
Sky Harbor last the WAC dis- 
patcher wouldn't give me a clearance. 
She wanted to see the pilot! Finally the 


puot 


week 


captain had to explain to her that there 
is such a thing as a sergeant-pilot, while 
I almost blew my top. What the hell did 
she think these wings mean?” 

The Air Force liaison pilot is a ser- 
geant and it isn’t unusual for him to be 
doing KP a few moments before flying 
an important mission. There are about 
2,500 of these enlisted liaison pilots in 
the Army Air Forces—men who are ex- 
ceptionally skillful at their flying jobs. 
They must meet the high physical stand- 
ards set for officer pilots and pass their 
Army General Classification Test with a 
score well above the 110 marks—mini- 
mum mental requirement for officers. 

Liaison pilot’s have been assigned to 


For Burma air-commando operations, this “flying jeep’ loads a 75-pound pack under each wing. 
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Co-authors Perlman (left) and Levy discuss 
a liaison mission with a sergeant-pilot. 
every combat area. Their duties are an 
outgrowth of the old-style observation 
squadrons. There were no liaison pilots 
a few years ago. When the AAF first 
formed such squadrons after Pearl Har- 
bor, men whose flight aptitude was best 
suited to the lightplane were assigned to 
the job. They wear a special set of 
wings: regular pilot wings, except that 
a large “L” is superimposed on the shield. 
The liaison pilot, himself, will probably 
tell you that the “L” means “Lazy pilot” 
or “Little Lightning” or that the word 
“liaison” means that he “lays-on” his 
bunk all day. Regardless of what he tells 
you, the “L” symbolizes liaison aviation 
—which means contour and tree-top fly- 
ing without benefit of parachute. 

These fiyers hold enlisted rank because 
the Army decided that the restricted type 
of aircraft they fly and the resultant limi- 
tation of their duties did qualify 
them for commissions in the Army Air 


not 











Vultee Sentinel makes pickup from ground troops who have suspended a message on cord between 


two balloons. Such activities of light aircraft have played an invaluable part in liaison work. 


Forces. It is true that the artillery liaison 
pilots are commissioned officers, but their 
commissions are based not upon their 
being able to operate liaison-type air- 
craft, but primarily upon their successful 
completion of a course of training in or- 
ganic air observation with the field ar- 
tillery. 

The Air Forces liaison pilots fly light- 
planes such as the Vultee Vigilant and 
the Sentinel. They fly by the seat of thei! 
pants, and they fly low and slow. They 
are, perhaps, the only reminder in to- 
day’s Air Force of yesterday's barnstorm- 
ing pioneers. The vast majority of the 
sergeant-pilots come from the ranks of 
the aviation cadet schools where, before 
being graduated, they were sent to La- 


mesa, Tex., for a nine-weeks course in 
advanced liaison flying. Other pilots 
were awarded their “L” wings directly 


upon entering the Army, being products 
of civilian flying schools. Many received 
their early training from the civilian 


pilot training program of the Civil Aero- 
autics Administration. Their average 
age is 26, higher than the average in fly- 
ng cadet groups. They usually are small 
men, averaging 152 pounds. But their 
yst general characteristic is that each 
ne of them is an enthusiast who asks 
nothing but the chance to fly. 
Kitchen police, policing every area he 
occupies, guard duty and latrine details 
are common ground occupations of the 
sergeant-pilot. He is paradoxically a 








Pontoon-equipped Sentinels are used on missions where there are no inland landing strips. 








happy-go-lucky guy who gripes and 
grouses and beefs from early morning till 
late at night, but when the chips are 
down he’s a keen and excellent soldier, 
a real “eager-beaver.” 

This attitude was recently cited in a 
commendation accompanying the award 
of the Distinguished Flying Cross and 
Air Medal to S/Sgt. Pilot William E. Bus- 
sells for “extraordinary and meritorious 
achievement” with the lst Air Com- 
mando Group in Burma. His command- 
ing officer stated: “You have shown un- 
tiring energy and determination, excep- 
tional skill and magnificent disregard of 
flying conditions your efforts have 
contributed to a very great extent, both 
to the progress of our operations and in 
the saving of human life and limb, and 
your unfailing willingness and good hu- 
mor have been a source of inspiration to 
us all.” 

Sgt. (“Billy”) Bussells’ unfailing will- 
ingness and good humor are characteris- 





“L" wings insigne marks the liaison pilot. 


tics possessed by nearly all “L” pilots to 
whom hundreds of similar awards for 
heroism have been granted. 

Every liaison pilot is also a mechanic. 
In fact, the Army Air Forces officially 
call him a “pilot-mechanic.” He can 
completely service his plane and make 
all necessary repairs while in the field. 
He does everything from changing a tire 
to making a complete engine overhaul 
and he keeps his plane in tip-top condi- 
tion, ready to take off at a moment’s no- 
tice. In addition to his flight and me- 
chanical skill, he earned his wings by 
complying with the following aeronauti- 
cal requirements: He must have the abil- 
ity to navigate by pilotage day or night 
to accomplish any liaison mission; land 
and take-off over 50-foot obstacles from 
improvised and unprepared fields and 
roads (downwind or crosswind); he must 
send and receive code and use voice ra- 
dio quickly and accurately; he must be 
able to execute the following tactical 
missions: courier and messenger service, 
transport personnel and cargo, evacuate 
wounded. In addition he must have a 
fundamental understanding of camou- 
flage principles, be able to engage in eva- 
sive action and contour flying at tree- 
top altitude; he must be skilled in read- 
ing ground signals from the air, profi- 
cient in map reading and the interpreta- 
tion of weather maps and teletype se- 
quences, and there are literally hundreds 
of other minor skills he must possess. 


The basic plane of the liaison squadron . 


is the Sentinel (L-5). affectionately called 
the “flying jeep.” It is a fast lightplane 
that can climb into the air at an incredi- 
bly steep angle after an amazingly short 
take-off. It can bank around a dime-sized 
cloud and land in short, difficult fields— 
in fact, in almost any clearing larger than 
a footpath. No fighter plane in the world 
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This Army officer was flown to a hospital in a Sentinel. 
Device on his chest is a portable respirator which the pilot operates by hand in flight. 


of the pilot's seat. 


can outmaneuver an L-type aircraft. 
While many enemy fighter planes have 
crashed in attempts to down the elusive 
lightplane, no liaison ship was ever shot 
down by a fighter 

The Sentinel has a 185-h.p. Lycoming 
engine with a normal range of more than 
300 miles and a cruising speed of 112 
m.p.h. It is a two-seater, with neither 
armament nor armor. It has a fixed land- 
ing gear and wing span is 34 feet, length 
24 ft. 1 in. Gross weight is 2,065 pounds. 
Its sister liaison-type Grasshoppers have 

(Continued on page 112) 


An "L” pilot repeats instructions into micro- 
phone of his plane's loud speaker system. 


He is lying on a stretcher with his head against the back 


An innovation in tactical warfare, high-powered speakers installed on liaison planes are 
used to relay radio orders of commanding officers to isolated units of ground forces. 








INDIA 


IN THE AIR 


By ESTHER H. FORBES 


Organized to police the border tribesmen, Indian 


Au Force pilots now fight the Japanese in Burma. 


of the Indo-Afghan frontier the native 

tribesmen were on the warpath, plun- 
dering and robbing in the fertile valleys 
of India’s northwest country and ther re- 
tiring over the border into Afghanistan to 
enjoy, unmolested, the spoils of their 
raids. Time and again they defied the 
military forces—utterly inadequate for 
such a vast patrol—which were sent out 
by the Indian Government to maintain 
law and order The Royal Artillery was 
unable to cope with the tribesmen’s guer- 
rilla tactics. Though the RAF had had a 
contingent flying in India since 1915, it 
had to cover 1,802,629 square miles from 
the Arabian Sea to the Bay of Bengal and 
from the Indian Ocean to Turkestan and 
could not concentrate sufficiently 


[j' IN the wild and mountainous jungles 


Then one day in the fall of 1937 four 
Westland Wapiti airplanes appeared in 
the skies over Waziristan, bombing and 
machine-gunning the tribesmen from 
above and penetrating their points of van- 
tage on the mountain ridges. The youth- 
ful Indian Air Force had gone into its 
first action in a campaign which was to 
rid the Punjab valleys of these sharp- 
shooting marauders and, in so doing, give 
the Indian pilots valuable experience in 
flying over treacherous mountains at 
tree-top level. It was these same pilots 
who were to fly for the IAF in the Burma 
campaign of 1942 and help stem the ad- 
vance of the superior Jap forces. 

This first taste of aerial warfare was 
the result of long years of arduous train- 
ing which began in 1930 when six young 


Hurricanes of Indian Air Force fly in formation over parked fighters. 
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General badge of 


Indian Air Force. 


Indian air cadets arrived at the RAF 
training center in Cranwell, England. 
Awan, Mukerji, Bhupendra Singh, Amar- 
jit Singh, Sirkar, and Tandon were the 
names of these pioneers. Admitted as 
regular members of the RAF, they and 
their fellow countrymen who followed in 
steadily increasing numbers applied them- 
selves with typical Indian initiative to the 
training program. 

While the cadets were being trained 
for service as combat pilots, the British 
Air Ministry and the Indian Government 
were at loggerheads as to what to do with 
them. Some urged their inclusion as an 
air arm in the organization of the Indian 
Army. But Air Vice-Marshal Salmond, 
who was Air Officer Commanding in India 
at the time, vigorously opposed the idea. 
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Perspective map of India, looking from China. 


Then finally, in 1932, the Legislative As- 
sembly in Delhi passed the Indian Air 
Force Act, constituting the IAF as a sepa- 
rate service—one of the first independent 
air forces in the world 

The first flight of the IAF was organ- 
ized at Karachi, on the northwest coast 
of India, on April 1, 1923. Designated as 
an Army co-operation unit under the 
command of Flight Lieutenant Bouchier 
of the RAF, its staff included one other 
British flying officer and a number of 
British non-coms Then, having won 
their wings and gained further training 
at army co-operation school in England, 
the members of this “A” flight spent four 
more years of concentrated training as 
co-operation pilots before they were as- 
signed to their first operational duty on 
the Indian Frontier 

The new task was a tough one and their 
tedious training coupled with their zeal as 
combat flyers proved extremely valuable. 
Flying conditions were difficult in the 


mountainous country, where landings and 
take-offs had to be made at airports up 
to 7,000 feet above sea level. Moreover, 
the tribesmen usually stayed in hiding 
during the day, appearing only at night 
to carry out their raids. 

But the four Indian pilots dived into 
their job, often flying 370 hours in a 
month—a good average for whole squad- 
rons in peacetime. With a knowledge of 
the country, its inhabitants and language, 
they had a great advantage in searching 
out the tribesmen’s hiding places and 
gradually drove them out of one district 
after another. 

Some of these areas had never been pa- 
trolled. On one mission Mehar Singh was 
attacked in a particularly wild valley 
near Shaidar—which had not been visited 
by the Army since Lord Kitchener went 
there in 1890. As he was flying along in 
his Wapiti, a bullet struck the gas tank 
and he was forced to crash land. Fortu- 
nately his bombs did not explode but the 


Flyers of the Indian Air Force got their first combat train- 
ing on patrols against the warlike tribesmen along the Northwest Frontier. Today their faces have turned 
toward the eastern border, where they fight the Japs over Burma and give aid to the Allied invaders there. 
Flyers of the Indian Air Force, all native Indians, heve established an enviable record in their combat forays. 































S/L Mehar Singh, Indian Air Force, 
stands beside his Hurricane fighter. 


i) 


¥ 


ert id 
\ Set 
a5 “ie 


of 


Wing Commanders A. M. Engineer and K. K. Majumdar wear Distinguished Flying Crosses 
which had just been presented to them by the British Commander-in-Chief in India. 


plane was wrecked. After crawling up 
the hillside, he and his gunner took ref- 
uge in a cave before the tribesmen ar- 
rived, and managed to remain undetected 
Then came a long night of walking 
through the desolate country without 
maps, dodging the tribesmen. Just as 
dawn was breaking they reached an 
Army post manned by six Tochi Scouts 
who directed them back to their squad- 


ron. 
By the end of 1937 three flights had 


been organized, making one complete 
squadron. All the English officers were 
withdrawn and Mukerji was appointed 
commanding officer. The squadron in- 
creased its activities along the border and 
also sent detached flights to South India 
to co-operate with newly formed batteries 
of Indian Artillery. So successful was its 
work that, when war was declared ir 
1939, the No. 1 Squadron was able to take 
over the policing of the frontier almost 
entirely from the RAF. 

For a year and a half the patrol re- 
mained fairly routine, but in the spring 
of 1941 there was another uprising of the 
Wazirs, led by the Fakir of Ipi. The situ 
ation was more serious than before and 
the IAF began night operations. In May 
a lashkar (army) of the tribes was 
formed high up in the impenetrable hills 
where they could not be found during the 
day. So Engineer and Prithipal Singh 
took off at night and, as they had hoped, 
found the bandits by the light of their 
camp fires and scattered them by dive- 
bombing. The next night the tribesmen 
attacked a nearby fort but the IAF was 
on hand to break up the attack. Taking 
turns at dive-bombing and strafing from 
two in the morning until 10 the next day, 
the pilots were able to divert the fire of 
the tribesmen and stand them off until a 
detachment arrived to relieve the fort. 

During the engagement, the IAF dis- 
covered that the tribesmen could fire ri- 
fles and machine guns at their diving air- 
planes with amazing accuracy. There 
were 18 bullet holes in “Aspy” Engineer’s 


plane when he landed. In later sorties 
small arms fire accounted for the actual 
destruction of several planes. 

Among their other activities on the 
frontier, the [AF dropped supplies to be- 
sieged forts. When Detta Khel was cut 
off by the tribesmen with roadblocks, the 
air force kept the fort supplied with 
milk, flour, bread, eggs, meat, and rice 
beer for 30 days. In the spring of 1941 
several pilots flew Douglas DC-2’s and 
Vickers Valentias with the RAF to Iraq 
to bring in reinforcements and to evacu- 
ate women and children from Habbaniya 
to Basra 

That fall the people of the Bombay 
Presidency presented the No. 1 Squadron 


F/O Malgafkar, in Hurricane cockpit, 
has fought the Japanese over Burma. 


with new Westland Lysander planes. Two 
months later the squadron flew them off 
to Burma to fight the Japs in one of the 
biggest battles in the history of the Indian 
Air Force. Although the Allies were 
hopelessly outnumbered from the first, 


this star squadron of the IAF played a 
valiant part in helping to halt the Japs. 

The duties of the squadron in the 
Burma campaign were those in which 
they had been trained for so long at 
school and at the frontier—close support 
of the army. They flew reconnaissance 
missions, bombed and strafed the Japs, 
hitting hard at ammunition dumps, build- 
ings and warehouses; and lent the only 
air support for the retreating army ham- 
pered by thousands of refugees. 

Excellent for artillery, the awkward 
Lysanders, or “Lizzies,’ were slow and 
not very maneuverable—certainly not de- 
signed for bombing or for evading the 
capable Jap fighters. Yet IAF pilots did 
both. At the start of the operations early 
in 1942, the Japs raided their base at 
Toungoo before they could even get into 
the air to carry out a planned attack on 
an enemy airfield. Seeking revenge, 
“Jumbo” Majumdar, the leader of the 
squadron who later became famous for 
his daring reconnaissance missions over 
Thailand, loaded two 250-pound bombs 
on his “Lizzie”—probably the first time it 
had been attempted—and successfully 
bombed a radio station. From then on 
they became a bomber as well as an 
Army co-op squadron. 

In dive-bombing missions, the “Lizzies” 
were usually escorted by RAF and AVG 
fighters, but on reconnaissance missions 
they were on their own against Jap fight- 
ers. It was then, particularly, that their 
frontier experience paid high dividends. 
Although much slower than the Japs, 
they were able to avoid being seen and 
were never intercepted although enemy 
fighters unwittingly flew right over them 
on several occasions. AVG pilots said 
they were almost invisible from above 
against the jungle background as they 
skimmed just over the trees of the moun- 
tain valleys. 

Their bombs were racked to one of the 
struts of the complex fixed landing gear. 
Even in a slight dive the Lysanders could 
barely achieve 150 m.p.h. Except for the 
puddle-jumper liaison planes, the Lizzie 
is the slowest tactical airplane in the Al- 
lied air forces. But despite this, the In- 
dians manipulated their craft in a style 
all their own. 

As the Japs advanced, the squadron 
was forced back to Lashio, from where it 
continued its operations until the last call 
for retreat had sounded. In fact, one of 
its members, Raza, was the last pilot to 
leave Rangoon. 

An IAF Volunteer Reserve was given 
the task of patrolling India’s 3,000 miles 
of coastline. By 1940, flights had been re- 
cruited in five of India’s large seaport 
cities—Calcutta, Madras and Cochin on 
the East Coast, and Karachi and Bombay 
on the West Coast. Similar to the famous 
squadrons of the Auxiliary Air Force in 
England, the Volunteer Reserve flights 
were composed of crews recruited from 
the cities in which they were stationed 
and included a small number of English 
business and professional men who had 
worked in the cities. 

Flying in some of the oldest airplanes 
in the war, the reserve pilots kept up 
their flights day after day in all kinds of 

(Continued on page 149) 
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future of aviation are alike. Most 

of them vary widely. Here’s a classic 
example: W. A. Patterson, president of 
United Air Lines, in estimating post-war 
North Atlantic air travel, recently said, 
“On the basis of past experience with 
water borne traffic and a somewhat rapid 
penetration of this market by air trans- 
portation, we have found that there 
probably will be less than 1,000 Class A 
passengers per day westbound and 543 
per day eastbound during the peak 
month of September even five years 
from now.” On the other hand, Grover 
Loening, prominent aircraft engineer, 
now a consultant with the War Produc- 
tion Board, in commenting upon Mr. Pat- 
terson’s figures said, “ it is conserv- 
atively estimated that the transatlantic 
travel by 1950 will be well over 20 times, 
if not more, as large as the figures based 
on steamship travel.” 

About three years ago, Glenn Martin 
was reported as saying “give me enough 
money to build a plane big enough and I 
will build a plane able to carry wheat to 
Europe cheaper than ocean-going ships.” 
In contrast, Prof. Lewis C. Sorrell, Direc- 
tor of Research, Air Transport Associa- 
tion, was quoted in the Wall Street 
Journal as follows: “Even by three or 
five years after the war, no more than 
100,000 to 150,000 tons of commercial ex- 
press and freight—at the outside—can be 
expected to fly in and out of this coun- 
try annually.” 

A group of marketing and research 
men studying post-war air cargo possi- 
bilities in the United States was asked, 


N‘ TWO opinions upon the post-war 


T An optimist refuses to pr 


__e» MARTIN 
~ TAITEL . 


Economic Consultant 
Civil Aeronautics Administration 


occa 

a a lot of little reasons for 
estimates of the future; there is 
e big reason—the attitude which 

fen have toward the future. Before 1492, 

my people said one could not get to 
the east by sailing west because no one 
had ever done so. That was one atti- 
tude. On the other hand, there were 
those who said give precedent its proper 
weight but not all the weight—that’s 
why early explorers did get to the east 
by sailing west. Im aviation today the 
situation is very similar. 

There are many in aviation who esti- 
mate post-war expansion at a very low 
figure because their attitude comes pret- 
ty close to the belief that what hasn’t 
been done in the past won’t be done in 
the future. When these people present 
their arguments they have it all over 
those of us who know that what hasn't 
been done in the past is going to be done 
in the future. 

The “under-guesstimators” have it over 
us because they can quote statistical 
chapter and verse on passengers, mail, 
express, freight costs, rates and so on. 
They know, for example, the number 
of people who travelled across the North 
Atlantic before the war and how much 
they paid. Similarly they have figures 
for other kinds of traffic on other routes. 
These are hard, cold facts, they say, 
facts that must be used in setting the 
limits of post-war possibilities. 

Those of us with opposing views can’t 
give any nice neat statistics to combat 
these estimates of the under-guesstima- 
tors. But we can debunk their attitude 
in other ways. 

For example, Jet us imagine we 
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Carrying a thousand-pound bomb, carrier-based Douglas 





By GAITHER LITTRELL 


Western Editor of FLYING 


Obsolescent when war began, the Dauntless carried, 


with honor, the brunt of the early Pacific battles. 


“ .. Only development of planes with 
greater speed and range induced the 
Navy to cease production of what prob- 
ably was the most destructive single air 
weapon in its arsenal. 

(Signed) James Forrestal 
Secretary of the Navy.” 

HIS high tribute from the Secretary of 

the Navy has gust been given to an 

airplane that generally is credited by 
Naval aviation with paving the way for 
winning the Pacific war. 

Yet this “most destructive single air 
weapon” was obsolescent when it was 


king these great victories possible! 
Affectionately known to pilots as “The 
Clunk,” this outdated plane, whose pro- 


duction has just been completed with 
5,936 built, is the Douglas SBD dive 
nber—the Douglas Dauntless. 
long as men discuss the great bat- 
f the Pacific, the story of the Daunt- 
will be told. It will go something 
From December 7, 1941, to the summer 
f 1944, Dauntlesses had flown more 
I 1,190,000 operational hours. Twen- 
ty-five per cent of all operational hours 
flown off aircraft carriers were by the 





Dauntless turns toward its Wake Island target, smoking in the background. 





Dauntless. This also includes the time 
accumulated by other type planes oper- 
ating from small carriers that do not 
carry Dauntlesses. The plane has run up 
26 per cent of all Marine Corps opera- 
tional flying hours. 

In a recount of their part in the war, 
the Dauntlesses will be remembered most 
vividly for their work in the great hold- 
ing battles from the Coral Sea engage- 
ment, May, 1942, up to the last big Jap 
strike against Guadalcanal in November, 
1942. 

In that seven-month period, Daunt- 
lesses are officially credited as follows: 

Sinking of 14 enemy aircraft carriers, 
14 enemy cruisers, six enemy destroyers, 
15 transports and cargo ships, and scores 
of smaller craft. Additionally, in co-op- 
eration with Grumman Avengers, sur- 
face gunfire and submarines, they de- 
stroyed two more carriers, one patrol 
ship, damaged three other carriers, five 
patrol ships, 11 cruisers and five trans- 
port and cargo ships 

Throughout all their missions—from -the 
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—— EVOLUTION OF THE DAUNTLESS ————___ 





The XBT-I, first of the series. Note especially the extended 


landing wheel nacelles, the small tail surface, small engine 


This BT-! was used for testing a tricycle landing gear that 
did not prove satisfactory. Landing wheel nacelles are gone. 





The XBT-2 had a fully retractable landing gear and a larger 
engine—a Wright Cyclone replacing Pratt & Whitney engine. 


OE tar tegate OOP 


After tests, control surfaces were redesigned. The Navy 
changed its designation system and the BT-2 became SBD-|. 


attack on Pearl Harbor to the recent re- 
taking of Guam—the Dauntlesses are re- 
vealed by the Navy to have maintained 
a lower ratio of losses per mission than 
any other carrier-based plane. 

Dauntlesses mixed it up with Zeros the 
first day that Japan became an armed 
enemy of the United States. One Daunt- 
less operating from the U.S.S. Enterprise, 
which was in the proximity of Hawaii at 
the time, is credited with destroying the 
first enemy plane of the war 

With the Grumman Wildcats and 
Douglas Devastator torpedo planes, the 
Dauntlesses were given the task of de- 
laying the onrushing Japanese drive un- 
til our aerial military might could be re- 
vived with new, better planes. 

First offensive venture of the Daunt- 
lesses came only three months after 
Pearl Harbor, when Adm. William F. 
(“Bull”) Halsey, Jr., took a small task 
force into the Marshall and Gilbert 
Islands in February, 1942 

From the decks of the “Big E,” squad- 
rons of Dauntlesses climbed to rendez- 


vous, approached their targets and peeled 
off one by one, hitting Jap ships, han- 
gars, airstrips and troop bivouacs with 
1,000-pound bombs. 

The same force hit Marcus and Wake 
Islands in March, 1942. 

Admiral Halsey received a Presiden- 
tial citation for that brave, boldly-exe- 
cuted operation. With the entire ship's 
crew mustered top-side, the Admiral was 
presented with the decoration. 

About this time all was not going well 
at Naval air stations on the mainland. The 
Navy needed dive bomber pilots but not 
enough Dauntlesses could be spared from 
combat. 

At San Diego, pilots assigned to the 
fleet were in their last stages of advanced 
training. They needed to familiarize 
themselves with the Dauntlesses but none 
were available. Then one morning the 
air station field was dotted with 18 battle- 
worn SBD’s flown in during the night. 
And for two weeks the new pilots had a 
chance to gain a few minutes flying time 

(Continued on page 116) 


This is the Army's version—the A-I7A. It had a wingspread 
6!/. feet greater-than BT-1, other dimensions also differed. 





Latest version, SBD-6, weighs 9,288 pounds where the first BT-| 
weighed 6,830 pounds. Horsepower rose from 750 to 1,200. 





John K. Northrop conceived the proto- 
type, later sold factory to Douglas. 
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THE OUTLOOK FOR 
FEEDER AIRLINES 





Design for feeder plane proposed by Feeder 
It would seat 18 to 22 


passengers, carry 2,000 pounds of air cargo. 


Airlines Association. 


By PHILLIPS J. PECK 


Staff Writer, International News Service, Washington, D. C. 


Jeeder-line operation problems 


hundreds of would-be operators 


made at least one out-of-town trip. But 

less than one per cent of their journeys 
were made by airplane. Today, however, 
the Civil Aeronautics Board is wrestling 
with the blueprints of a post-war ex- 
pansion in the nation’s air transportation 
network which would link virtually every 
urban community and make “all the way 
by air” a traveler’s byword. 

Nearly 1,000 Board applications pro- 
pose to expand the country’s air route 
mileage by more than 600 per cent. Such 
an expansion would involve a Govern- 
mental outlay of roughly $100,000,000 an- 
nually in mail payments. 

That there will be major post-war de- 
velopments in domestic air transporta- 


l’ 1941, 75 per cent of U. S. citizens 





apparently do not deter the 


seeking post-war certificates. 


tion is taken for granted. CAB’s job is 
to define the limits 

One key to the expansion lies in pick- 
up and feeder airlines. Proposed by 
scores of fixed-base and charter operators 
and flying schools throughout the coun- 
try, the feeder airlines plan to connect 
rural America with the metropolitan air 
terminals and ultimately make air mail 
possible in every community of the 
United States. Their plans contemplate 
short-haul operations in small, economic- 
ally-operated planes outside the trunkline 
routes. 

The local feeder and pick-up air service 
advocates are opposed by the big estab- 
lished commercial airlines and the sur- 
face transportation carriers. 


ae 


As outlined in a year-long investigation 
before CAB examiners in Washington 
and in hearings continuing through Feb- 
ruary in New England, the southeast, 
middle west and southwest, the positions 
of the three competitors for post-war air 
trade are as follows: 

Presently operating air carriers, with 
certain exceptions, contend that expan- 
sion can be met by a gradual addition of 
new points to existing routes. Stress is 
placed on maintaining the “approximate- 
ly self-sufficient” status of the commer- 
cial air transport industry. They oppose 
additional services unless they can be 
supported without “subsidy” mail pay- 
ments within a reasonably short time. 

Feeder airlines contend that the service 
under consideraticn is new and different 
in many respects and should be provided 
by new and different carriers. They ar- 
gue that their function will be to feed 
traffic to the trunklines. If trunkline car- 
riers operated a local service, argue the 
feeder line advocates, they would be pri- 
marily concerned with making connec- 
tions for their own systems and would 
naturally tend to develop through busi- 
ness to the detriment of local service. 
Feeder line enthusiasts also point out 
that, in general, the equipment used by 
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them would not be used by trunklines. 
Some prospective new carriers indicate 
that their primary function, at least at 
the outset, will be carrying mail. Em- 
phasis is placed on establishing the serv- 
ice and then building up the non-mail 
traffic, as contrasted with the proposals 
of the existing air carriers, who would 
provide the service as the traffic develops. 

Surface carriers argue for integration 
of short-haul air service with surface 
transportation facilities. They take the 
position that short-haul passenger service 
has always been the job of surface car- 
riers, and that their experience and abili- 
ty best fits them to provide that service. 
Air carriers respond that surface carriers 
desire only to protect their existing large 
investment in surface facilities and would 
limit intensive use of the air service. 
Air carriers also point out that rail and 
motor carriers are regulated by the In- 
terstate Commerce Commission, while air 
transportation is under the CAB. The 
Greyhound Corp. answers with the state- 
ment that separate corporations could 
and would be formed 

Whatever the ultimate decision of CAB, 
the feeder airlines have built up an im- 
pressive mass of evidence, with detailed 
plans for blanketing the United States 
with local air service. Applications for 
pick-up and feeder service to more than 
2,000 communities have been filed with 
the CAB. Leading the fight for the pro- 
tective new air carriers is the Feeder 
Airlines Association, incorporated in Del- 
aware and headed by Harry R. Stringer, 
of All American Aviation 

Purposes of FAA are “to encourage the 
establishment of a comprehensive net- 
work of feeder airlines as an integral 
part of the nation’s transportation system 
and to extend to the maximum number 
of persons the advantages and benefits 
of air service for mail, persons and prop- 
erty.” 

At hearings before CAB examiners 
William J. Madden and Albert F. Breitel, 
a number of hypothetical operations pro- 
viding service to small cities were pro- 
posed by the feeder airline advocates. 

A hypothetical air service designed to 
serve the trade area of Kansas City, Mo., 
was submitted by Braniff Airways. The 
area embraces 68 counties in Kansas, 61 
counties in Missouri, 14 in Nebraska and 
30 in Oklahoma. The combined popula- 
tion is 3,072,000, approximately 2.3 per 
cent of the U.S. total. The area is served 
by 17 railroads, 13 bus lines, approxi- 
mately 175 truck lines and three airlines. 
Primary objective of the Feeder Airlines 
would be to provide air transportation 
between the trade center—Kansas City— 
and each of the communities within the 
area. 

Braniff asked for a certificate sufficient- 
ly flexible to permit it to change the 
method of operation as the traffic poten- 
tial developed. At the outset, the plan 
called for 10 routes radiating out of Kan- 
sas City to 84 points, providing a service 
which would be within one hours auto 
driving time, or less, of 90 per cent of the 
area’s population. Braniff proposed to 
use twin-engined aircraft with a payload 
of approximately 3,000 pounds having ac- 
commodations for 10 passengers, 1,500 


pounds of cargo, including mail, and fuel 
sufficient for three hours operation. Maxi- 
mum capital requirements were estimated 
at $600,000, including seven $25,000 air- 
craft and an $80,000 communications sys- 
tem. Annual operating costs were figured 
at $1,106,375, or 35.05 cents per mile. 

Braniff did not estimate what commer- 
cial revenues would be. At the outset, 
the service would be primarily air mail. 
Without commercial revenues, the mail 
costs would approximately equal the es- 
timated operating expenses plus a return 
on a capital investment of $600,000. Bran- 
iff figured, however, that with three pas- 
sengers per mile the mail subsidy could be 
cut to 21.45 cents per mile, while with an 
average of six passengers it would be re- 
duced to 9.45 cents. Benefits claimed for 
the trade area service included: 

(a) Nearly every community of 4,000 
population or more, and many of con- 
siderably lesser population, would get 
direct air service; (b) equipment would 
be most efficiently used because routes 
radiate out of a central city and all main- 
tenance work would be done there; (c) 
air transportation available at small com- 
munities might block population trends 
from rural to urban centers. 

A system of trade area routes was out- 
lined to the CAB by Parks Air College, 


33 


East St. Louis, Ill., a member of the FAA. 
The territory covered approximately 
600,000 square miles—from Minneapolis 
and Detroit on the north to Amarillo and 
Dallas on the south—and containing 44,- 
000,000 population. The service would be 
limited to an urban population of 12,000,- 
000 and would be conducted from five 
base cities—St. Louis, Chicago, Indian- 
apolis, Kansas City and Tulsa. Initially 
it would be mail pick-up. All cities of 
4,000 or more population would be on a 
direct route to the base city of the trade 
area in which they are located. When 
passenger service was inaugurated, one 
third of the communities on the routes 
would be served and the remaining cities 
would be added gradually. 

Two round trips per day were proposed 
over seven routes operating out of St. 
Louis, nine from Chicago, eight out of 
Indianapolis, six from Kansas City and 
five from Tulsa. Twin-engined Beech- 
craft 18-S’s would be employed with a 
pilot and co-pilot for crew, the latter op- 
erating the mail pick-up device. Parks 
estimated that $5,500,000 would be re- 
quired if all the property for operation 
of the trade area system were owned 
outright, but the firm proposed to pur- 
chase flight equipment through trust cer- 
tificates on a 10 per cent initial payment: 

















MANHATTAN. 



























LEAVE NWORTH 













, \ 
SIOUX CITY ee 
NORFOLK + 
IOWA 
NEBRASKA Ay ? 
DES MOINES. -" + - 
coLumMauUS dicorvesinedl -m 
“ at 
Gees OMAHA s won 
-_ ‘A TO 
GRAND ISLAN YORK . nedoan ‘PlANOtA WASHINGTON 
LINCOLN CHARITON FAIRFIELD} 
HASTINGS SHENANDOAN 4 
camp CENTERVILLE P 
5 
MARYVILLE \ 
Aen FaIRBURY 
eee Me seis TRENTON { ILLINOIS 
RYSVILLE SIRMEVEEE 
MARY: 
CHILI COM» ROOKEIELD 






MACON 































Map showing one section of feeder airline network proposed by Parks Air College. 


It is 


based on a system of trade area routes and would be confined to airmail pickup at first. 





Air pick-up by All American Airlines’ Stinson 


Reliant. All American pioneered in airmail 


pickup development but its feeder operations has not included the carrying of passengers. 


and to rent terminal facilities. 
capital investment of $1,535,970 w 
required, with operating costs at 
per airplane mile 

E. W. Wiggins Airways has 
another type of service extending 
two principal airline 
smaller intermediate points 
pany contended this type of 
be well suited for southern N 
where there is a dense popul 
ing largely maintained its pre-w 
ganization of 115 pilots through 
ian pilot training prograr F 
drafted plans for 864 miles 
routes with 50 terminals and intermediate 
points 

Joseph Garside, of Norwood, 
director of the company, explains that 
Wiggins is interested only in short-haul 
passenger traffic and not mail pickup op- 
erations. 

“The only feasible feeder operation in 
New England is that which taps the po 
tential short-haul traffic,” he said. “One 
which carries passengers in the general 
direction of their ultimate destination 
We are thinking only of local and feede: 
routes which have both 
points that are served by trunk line op- 
erators.” 

Garside conceded that freight, express 
and mail schedules might later become 
feasible, but that Wiggins does not be 
hheve such a potential exists now and that 
the bulk of the revenues will be derived 
from passengers. 

The Greyhound Corporation also has 
entered the picture with proposals for air 
services. The company proposes using 
helicopters and has applications pending 
for air operations over approximately 49 
000 miles. Greyhound said that its pro 
posals would avoid expensive duplicatior 
of terminal] and shop facilities and of ad 
ministrative and supervisory personnel 
No financial assistance would | 


A total 


Mass., a 


terminals at 


pe nee de ] 


from the Government, Greyhound stated 

In weighing the applications of the 
feeder airlines, CAB is attempting to satis- 
fy itself on the extent which small cities 

ed and would service. Don 
Seevers, executive director of the FAA, 
believes that the traffic potential is con- 

that the only thing required 
good selling job on the part of those 
interested in short-haul service. 

Despite Seevers’ enthusiasm, the CAB 
is unconvinced. The report of the Board’s 
examiners stated that “the traffic poten- 
tial at small cities is not encouraging.’ 
The CAB pointed out that local air car- 
riers will be with the most 
highly developed rail and highway trans- 
portation systems in the world and that 
it must be assumed that the private auto- 
will continue to carry the 
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Feeder Airlines Association committee plans ‘Feederliner.” 


majority of all short-haul passengers 
Moreover, airplanes have their greatest 
utility in the longer distance transporta- 
tion market where high speed gives them 
a great competitive advantage over other 
types of carriers. 

“Thus, in going into the small-city, 
short-haul market, the airplane will be 
faced with the most intense kind of com- 
petition, with its principal selling point, 
speed, greatly diminished in value,” the 
CAB said. “While it will still have ad- 
vantages to offer, the differential in fare 
that now appears necessary will counter- 
balance them to some extent. Five cents 
per mile, the figure generally considered 
as the prospective passenger fare, is ap- 
proximately three times the average fare 
for motor bus transportation.” 

The total transport route mileage now 
authorized by CAB, not including routes 
into Mexico but including those extend- 
ing into Canada, amounts to 45,254 miles. 
Pick-up service is authorized over 1,396 
miles. Pending proposals would increase 
the route miles of service of the conven- 
tional type, including feeders, to more 
than 300,000 miles and the pick-up routes 
to over 55,000 miles. Some 288 points, 
with a population of 42,000,000, have been 
certificated but not all are receiving air 
service at present because of the exigen- 
cies of war. 

TWA submitted a chart to the CAB 
showing that 76 per cent of the urban 
population of the United States is lo- 
cated at certificated air cities; 82.4 per 
cent is within a 25-mile radius, and 92.9 
per cent is within a 50-mile radius. Few 
facts are available on the,traffic potential 
of small cities, although the Economic 
Bureau of the CAB prepared a survey on 
88 cities of less than 50,000 population 
which were receiving air service in Sep- 
tember, 1940. At only three of 18 cities 
under 10,000 population did the average 
passenger traffic exceed 4.5 passengers 
per day; nine cities had less than two 
passengers. 

On the airmail feature of feeder pick- 
up service, more evidence is available, 
although it is not extensive. The only 

(Continued on page 156) 
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Left to right, Halsey R. Bazley, 


Oliver Parks, Don V Seevers, Col. Herbert Fox (standing), Bowman R. Otto, Eugene Scroggie. 














Gross weight: 
Crew: 6 to 10 
Wing loading: 


Armament (. 
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Engines: Four 1,200 h.p. Wright Cyclones 
Wing span: 103 ft. 9 in. 
Length: 74 ft. 9 in. 


Height: 19 ft. 1 in 
Top speed: over 300 m.p.h. 
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pver 65,000 pounds 
over 40,000 feet 


38.5 Ibs. sq. ft. 











INTERESTING FEATURES OF THE B-17G 


— famed Flying Fortress has had eight major alterations made in its 

design since it first few in 1935. The eighth model, shown on both 
sides of this sheet, still is in large-scale production by Lockheed and 
Douglas; Boeing discontinved B-17 production some time ago in favor of 
the B-29. The FLYING drawing on the reverse side, and the photographs 
and sketches on this page, deal with a Lockheed-built Fortress. The actual 
airplane was a B-17G-75-VE. The number 75 indicates the 75th minor 
modification of the “G"; the letters VE originally stood for Vega, the 
recently-absorbed subsidiary of Lockheed. Two new armament features 
on the “G-75-VE" are the redesigned tail turret sketched at right, and a 
fixed socket mount for the dorsal gun (see the drawing on the reverse side). 


Chin turret is re 
the bombardier, has 
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Cross-section of bomb bay shows 300-pound bombs New toil turret hes better visibility, 
in racks, bomb doors open. Walkway is center “V”. grecter horizontal cnd vertical range 














Secretary of Labor Perkins who voices 


faith in aviation's industrial future. 


ICHITA, Kans., held its first flying 
show in 1911 and produced its first 


plane in 1917. Perhaps it would be 
an exaggeration to say that the city was 
air-minded in those early days, but some 
of its citizens were. I doubt, however, 
if the most air-minded among them had 
any conception of what the future held. 

During the two decades that followed 
1917 many aircraft companies opened, 
turned out a few planes, and then closed, 
merged, or were absorbed. The depres- 
sion of the °30’s hit the aviation industry 
hard. Even by 1940 and with some stim- 
ulus from the defense program, the three 
principal aircraft manufacturers in Wich- 
ita employed only 1,500 workers. Yet 
this total was about one-sixth of all fac- 
tory workers in the area. 

By January, 1944, Wichita’s aircraft 
plants had 53,000 workers—20,000 of them 
were women. And this total was a good 
deal greater than the entire U. S. volume 
of employment in airplane manufacture 
as late as 1939. But Wichita was not 
alone in its sensational development. 
Many other communities felt the impact 
of a wartime expansion which lifted total 
employment in airframe, engine and pro- 
peller plants above 1,300,000 by the end 
of 1943. More than half of these work- 
ers were located in four states, with Cali- 
fornia accounting for about 264,000. In 
addition, an estimated 700,000 workers 
were engaged in making parts and acces- 
sories for aircraft 

The total value of war supply contracts 
for aircraft and parts awarded from June, 
1940, through December, 1943, exceeded 
47 billion dollars—more than 170 times 
the value of this industry’s production in 
1939 and about 90 the value of 
products in the automobile industry in 


times 


the Aircraft Worker 


By FRANCES PERKINS 


U. S. Secretary of Labor 


Labor expert analyzes wartime aviation employment 


and points out its post-war conversion problems. 


1937. To achieve these output levels em- 
ployment was stepped up in this fashion. 


Total EMPLOYMENT IN AIRFRAMES, 
=NGINE AND PROPELLER PLANTS, 1940-1944 
January 1940 
January ' 1941 
January ‘see 1942 
June na : 1942 
January ; ' 1943 1,027,914 
June .1943 1,203,479 
December 1943 


*Estimated 

These are staggering figures but they 
do little more than suggest the impact 
on many communities and the people liv- 
ing in them, the extensive migrations of 
thousands who were drawn to aircraft 
centers in the far west, the middle west, 
New England, the south west and along 
the middle Atlantic seaboard. 

These figures tell us next to nothing 


about what will happen to this vast new 
industry after V-E Day and still later 
when peace comes. Drastic changes ap- 
pear to be inevitable. Certainly no in- 
formed person would suggest that our 
post-war aviation industry will produce 
aircraft at a rate anywhere near equiva- 
lent to the present figure of nearly 8,000 
a month. Nor is it reasonable to suppose 
that any considerable part of the operat- 
ing personnel now in the armed forces 
—pilots, navigators, gunners and so on, 
and the ground crews that keep them fly- 
ing—will find civilian jobs in aviation. 
Yet there is good reason to believe that 
these men, about 2,000,000 strong, will 
serve as informal missionaries in spread- 
ing the gospel of air travel throughout 
(Continued on page 120) 


Here's how the demands of global war have increased the number of aircraft employees. 











FIVE YEARS OF GROWTH 
IN AIRCRAFT FACTORY 
EMPLOYMENT 
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77,500 194,135 


1942 


JANUARY 


460,356 1,027,914 


1943 


JANUARY DECEMBER 


1,310,799 





Night Eyes for Airmen 
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Special goggles worn by these night flyers shut out all except red light, permit dark adaptation where white light must be used. 


Special equipment and careful training give 


pilots the cat eyes required for night flying. 


OST complex of the many delicate in- 
struments a night pilot must learn to 
use are his eyes. In fact, “night 

eyes” differ so greatly from “day eyes” 
that he must undergo a whole new sys- 
tem of visual training 

Transition from day 
vision is a common experience 
one knows that, on going from a brightly 
lighted room into darkness (or from day- 
light into a darkened theater), he is quite 
blind for some time. By a natural process 
called dark adaptation, however, vision 
gradually improves—so that within 20 or 
30 minutes objects which were quite in- 
visible at first become easily recognizable 

The changes involved in such adapta- 
tion are, of course, reversible. On emerg- 
ing from a dimly-lighted space to a bright- 
ly-lighted one, the eyes readily become 
“light adapted” after only a brief period 
of dazzle. But the time required is very 
much less than for dark adaptation. As 
an example, 30 minutes spent in complete 
darkness to get dark-adapted may be en- 
tirely wasted by even a brief exposure to 
bright light. 

Basic principles involved in the com- 
plex and delicate processes of obtaining 
maximum night vision have long been the 
subject of research and experimentation 
by medical corps officers of both the 
Army and Navy. Many of these highly 
scientific findings have recently been pre- 
sented in simplified form in a booklet pre- 
pared by Comdr. Eric Liljencrantz (MC 
USNR, Comdr. Clifford A. Swanson (MC 
and Lieut. Comdr. Leon D. Carson (MC 
of the U. S. Navy. Their work, entitled 
“The Use of the Eyes at Night,” assumes 


night 
Every- 


vision t 





that the extraordinary complexities of 
vision can be explained fairly satisfac- 
torily in terms which are familiar to 
everyone 

In many respects the eye resembles a 
radio receiver, the Navy doctors explain 
radio receiver is sensitive to 
electromagnetic waves over a_ certain 
wave length range, so also is the retina 


Just as a 





Ten Commandments of Night Vision 
1. Do not attempt night duties until dark- 
adapted—avoid ‘short cuts 
2. Maintain maximum dark adaptation by 


avoiding all possible light—practice ‘‘blind- 
fold drills'' until you know your surroundings 
by touch 

3. For instrument lighting: use red light; use 
dim red light; do not stare at lighted instru- 
ments 

4. Keep windshield and goggles spotless 


nd unscratched 

5. Practice use of the ‘corners of the eyes 
—night targets are better seen by not looking 
directly at them 

6. Move the eyes frequently; practice sys- 
tematic scanning; be alert for moving objects 

7. Know the tactical value of low light con- 
trast in night missions 

8. Use night binoculars when possible 

9. Observe technica! orders in use of oxygen 
—be overconscientious at night 

10. Don't ‘break training'’—the 
too high 


a 


stakes are 











of the eye. The waves to which radios 
and retinas are sensitive are simply re- 
lated forms of energy which lie at opposite 
ends of the electromagnetic spectrum— 
that is, they are of widely different wave 
lengths. Radio waves are measured in 
meters, light waves in units of one-bil- 
lionth of a meter, millimicrons. Between 
the two lie heat waves, while cosmic rays 
and X-rays are even shorter than light 





waves. These relationships are illustrated 
in an accompanying chart. 

When light rays fall on the retina, an 
electric voltage is generated. This volt- 
age is transmitted from the retina to the 
brain by the optic nerves and results in 
the sensation of seeing 

The structures which enable the retina 
to respond in this fashion consist of a 
layer of cells called, because of their 
shape, “cones and rods.” The cones and 
rods are really nerve endings which are 
“tuned” to waves millimicrons in length 
waves in the band from 380 to 760 milli- 
microns, to be exact. 

Ordinary daylight contains a mixture 
of light of all the wave lengths to which 
the retina is sensitive and, when received 
as such by the retina, results in the sensa- 
tion of “white” light. The cones are the 
cells which are sensitive to strong white 
light. The sensation of color arises when 
the full daylight spectrum is not repre- 
sented. For instance, light containing 
only waves in the band from 450 to 490 
millimicrons gives the sensation “blue”; 
the wave band for “yellow” light is 570 
to 590 millimicrons, and of “red” light 600 
to 750. Yellow light appears brighter 
than any other of equal intensity because 
the cones are most sensitive to wave 
lengths of 550 millimicrons. 

By comparison with cone vision, rod 
vision seems very crude, for the rods are 
unable to distinguish either color or de- 
tail. But if the retina had only cones, we 
would be totally blind in dim light. We 
are saved from such blindness by the rods, 
which are capable of detecting light down 
to 1/5,000 of the intensity at which cone 
vision ceases. This makes night vision 
possible, even though the color and detail 
of objects are lost 

Broadly speaking, cone vision is 
day vision and rod vision is night vision. 
Cones and rods are not distributed evenly 
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Wave lengths of the electromagnetic spectrum to which the eye is tuned. Night sight requires trained reception of red and blue light. 


over the retina, even though both are’ lowest level of their receptivity being time. The rods of the retina, after that 
present over the greater portion of it. At about 1/1,000 foot candle (one foot candle time, should be able to detect illumination 
the edges there are only rods; while at is the intensity of illumination given by as dim as one-millionth of a foot candle, 
the “fovea” or visual center of the retina’ a standard candle at a distance of one which is about what would result if a 


there are only cones. This is illustrated foot). Recognition of color becomes im- white card were illuminated by a candle 
in the diagram below possible beyond this limit of illumination. 1,000 feet away. The Navy doctors say 
Wave length of light determines its And even this limit of cone sensitivity that this represents an intensity of il- 
color. Its intensity or energy content de- can be reached only after six or eight lumination about one-millionth of that 
. termines its brightness, just as intensity minutes in the dark. which one could barely recognize when 
: f radio signals received influences their So it is at about this point that the first being placed in darkness, and about 
‘volume Both wave length and inten- cones cease to function and color vision  1/5,000 that which can be detected by the 
ss sity (quality and quantity) of light must ceases. But the rods continue to adapt cones under any circumstance. 
be considered in night vision to darkness for more than an hour. The Normal people differ in their power of 
The cones do function, down to a cer- gain in sensitivity after half an hour isso dark adaptation. Since other factors in- 
tain level, in dim light. They are mod- _ slight, however, that dark adaptation may fluence it, good dark adaptation is not 
erately sensitive to “weak signals,” the be said to be virtually complete in that (Continued on page 106) 
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Horizontal axis of this chart shows brightness of light which the 





Cross section of the eye. Magnified diagrams show (A) periphery of eye may detect in the course of dark adaptation; vertical axis, the 
“a retina where only rods are present, (B) fovea centralis where there time required. The first portion of the curve shows course of cone 
are only cones, and (C) parafoveal areas with both rods and cones. adaptation, the second portion the adaptation of rods to darkness. 
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Foreign Air Travel 


If you are qualified, you now may buy 
an air ticket for approximately 13 cents 
a mile to points serviced by ATC or 
NATS. Foreign air travel on a cash basis 
on military transports became a reality 
during the past six weeks, following au- 
thorization by a Presidential executive 
order October 24. Action on the order 
was delayed until Army and Navy offi- 
cials could draw up the necessary direc- 
tives . . . To be qualified, a civilian 
traveler must prove that his trip is “im- 
portant in the winning of the war” and 
“is certified as being of such importance 
as to justify travel by air.” The quotes 
are from the President’s order . . . If you 
are so qualified—and are a U.S. citizen— 
the thing to do is write a formal letter of 
application to the Commercial Polic, Di- 
vision, State Department, Washington, 
D. C., with carbons to Maj. John Russell 
Young, chief of the Air Priorities Divi- 
sion, State Department, Room 654, Walker 
Johnson Building, 1734 New York Ave- 
nue, N.W., Washington, D. C., and to Maj 
Norman Blake, Headquarters, Air Trans- 
port Command, Gravelly Point, Washing- 
ton, D.C. Be sure to say where you want 
to go and be specific about how your trip 
will be important to winning the war 
And don’t plan to leave tomorrow. It 
will probably take six weeks or more to 
get your application cleared and a bucket 
seat on a transoceanic air transport tagge d 
with your name. If not longer 


Transport Ace 


Domestically the President’s order in- 
spired comment among private air trans- 
port operators who are flying abroad or 
who hope to, post-war. Most pertinent 
question: Is the order the first bid by 
ATC-NATS to become the Government’s 
post-war chosen instrument in interna- 
tional air traffic? . . . Federal officials in 
agencies concerned answer the question 
with an emphatic “No!” ATC reports that 
the order was drawn up only after an 
unofficial check with State Department 
and the Civil Aeronautics Board, both of 
which approved it. Chief reason was 
that, with ATC-NATS authorized to op- 
erate “commercially” over their routes 
State had a powerful ace to play in the 
international air conference at Chicago 
in November and subsequently. To off- 
set a foreign power with a government- 
controlled airline ready to move in any- 
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where on short notice, State can use our 
military transport operations when neces- 
sary to keep lines open until the Board 
grants certificates to private U. S. opera- 
tors. State points out that the order was 
overdue—Britain, through BOAC, is al- 
ready granting travel permits to busi- 
nessmen going abroad “in the national 
interest” instead of “in the war effort.” ... 


ATC No Chosen Instrument 


Although realizing that cash customers 
would put ATC in a debatable position, it 
is understood that officials there welcomed 
the move to get around appropriation 
difficulties. When expenditures were up 
for consideration late in the summer, ob- 
jections to ATC costs were raised by Fed- 
eral budget experts and on The Hill. ATC, 
it was pointed out, is an expensive opera- 
tion; no revenue was coming in from it; 
some planes were flying with empty seats. 
Why not fill those seats with paying trav- 
elers? ATC agreed it was a good idea 
after checking with State and the CAB. 

But Army officials protest loudly that 
they want to get out of the transport 
business as soon as the war will permit 
and that any commercial work they do 
under the new order will be turned over 
to private operators soonest. . . . They 
yuote the President to prove their con- 
tention: “No traffic other than military 
or naval traffic or traffic certified by the 
War Department or the Navy Depart- 
ment as contributing directly or indirect- 
ly to the war effort shall be carried if it 
can reasonably be handled by a United 
States civil air carrier, and all such traffic 
for which a charge is made, other than 
such traffic so certified as contributing to 
the war effort and lend-lease traffic, shall 
be terminated one year from the date of 
this order, or earlier on any given route 
if the CAB certifies that in its opinion 
commercial services of the United States 

carriers adequate to handle such traf- 
fic are in operation on such route.” Pri- 
vate operators, meanwhile, continue to 
look on the new set-up with mingled tol- 
erance and skepticism 


Regulations 


While reduction of regulations govern- 
ing private pilots will continue in the 
aviation news, with an optimistic prog- 
ress report expected about the first of the 
year, permanent, comprehensive new 
rules cannot be expected on the books 





before next spring at the earliest. At 
least that is what the experts in the field 
are predicting here. ... Unpublicized and 
as closely guarded as a military secret 
is the fact that all parties concerned ex- 
pect the winter going over the private 
pilot’s CAR item by item, torpedoing un- 
necessary regulations and fumigating the 
legalese out of everything remaining on 
the books. Basis for the discussions will 
be preliminary work done by liberals in 
the CAA and CAB (Safety Bureau), plus 
the lengthy report on what’s wrong with 
regulations written by Wolfgang Lange- 
wiesche for the Aeronautical Chamber of 
Commerce. This report was the basis for 
ACCA’s “pink slip” summary submitted to 
CAA-CAB by the Chamber’s Personnel 
Aircraft Council early in the fall. It is 
understood that many of “Red” Lange- 
wiesche’s recommendations are being 
flight-tested for the benefit of the con- 
ferees. ... A hard. rule-by-rule fight may 
be anticipated, with opposition coming 
from CAA-CAB regulatory officials who 
regard the ACCA pink slip as too radical 
and oppose many of its recommendations 
on the grounds of safety. . . . Incidentally, 
Langewiesche’s ACCA report, based on 
long years of opposition to regulatory 
red-tape on the part of the author, is said 
to be the most comprehensive research 
job ever done in the field and is regarded 
as a masterpiece by many experts both 
in civilian and Government circles. 


Hyperventilation 


Aerial stage-fright has been under 
study by researchers working in co-op- 
eration with the CAA at the Mayo Aero 
Medical Unit in Rochester, Minn., with 
some interesting results. Technical name 
for the trouble is “hyperventilation.” A 
man with hyperventilation is merely 
breathing too fast, displacing the neces- 
sary carbon dioxide in the lungs with too 
much oxygen. . Symptoms: Dizziness, 
tingling fingers and toes, constriction of 
the thorax, palvitation, and a feeling of 
suffocation sometimes leading to panic. 
Cure: breathe more slowly or inhale and 
exhale several times into a paper sack. 

. Mostly anybody can have an attack 
of hyperventilation and in the air it oc- 
curs most often among nervous student 
pilots. Extreme cases freeze to the con- 
trols. Nervous airline passengers are not 
infrequent victims Researchers 

(Continued on page 150) 
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Sitting at Catalina chart table, the 


author plots a course to Honolulu. 


the greatest stimulus in its history. so 
it is largely responsible for the devel- 
opment of a new professional airman— 


J ‘re as World War II is giving aviation 


the aerial navigator 

A dozen years ago the sky-faring Magel- 
lan was virtually unknown. If an occa- 
sional airplane ventured far from visible 
landfalls—as did Archbold’s Catalina 
‘Guba” and Kingsford-Smith’s Southern 
Cross—a sea navigator was “borrowed” 
for the flight 

A few years prior to Pearl Harbor, cer- 
tain commercial airlines began employing 
navigators on intercontinental schedules. 
But until war made global transportation 
a definite reality, the total number of 
these new airmen was negligible. 

Today the picture is changed radically. 
With a regularity approaching monotony, 
hundreds of aircraft daily traverse oceans 
and continents on flights plotted by 
trained aerial navigators. Statistics gath- 
ered by the writer in the past few weeks 
indicate that approximately 600 men are 
employed by airlines of America as pro- 
fessional navigators. How many thou- 
sands are likewise occupied in the armed 
forces is anyone's guess 

Despite his newcomer status, the aerial 
navigator is arousing considerable discus- 





Post-War Misfit? 


By CHARLES D. MATTINGLY 


Supervisor of Navigation, Consolidated Vultee Aircraft Corp. 


Survey convinces author that the navigator 
has a definite place on post-war airlines. 


sion among those responsible for Amer- 
ica’s post-war aviation plans. Is he 
strictly a “war baby,” they ask, or will he 
survive the war? Will developments in 
radio, radar and other mechanical aids 
lessen his importance? Will he be re- 
quired to earn a Federal “ticket?” 

Can he pay his own way in tomorrow’s 
air commerce? 

These were some of the problems posed 
in questionnaires sent recently to many 
leaders in the air transportation indus- 
try who were asked to express their can- 
did views. All had significant opinions. 

Almost to a man, authorities agreed that 
the navigator will retain his place in post- 
war air operations. The only definite dis- 
sent came from one whose views are 
highly respected in aviation circles— 
Assen Jordanoff, aeronautical writer. 


Pointing out that many advances in 
navigational aids now are in process of 
development, Jordanoff asserted that these 
aids will “bring about the complete elim- 
ination of navigators on planes,” reduc- 
ing navigation to a duty performed by 
“another crew member, probably the ra- 
dio man,” and then only in an “extreme 
emergency.” 

“It is my belief,” he contended, “that 
practically every airline will do every- 
thing possible to reduce the number of 
flight crew members to the minimum so 
as to carry greater loads. It is obvious 
how much their revenue might be in- 
creased by eliminating 200 pounds, which 
is the approximate weight of a navigator 
and his personal effects.” 

Other respected members of the flying 

(Continued on page 101) 
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1 One of thousands of wounded American servicemen to be flown across the Atlantic for convalescence in the United 
States, Pfc. Christian J. Mohr, Kenosha, Wis., is raised aboard ATC plane in Prestwick, Scotland, by an hydraulic lift. 


IGHT litter patients strained to see out 

the windows of the ATC hospital 

plane before the Skymaster passed 
over the British coast on the way home 
Two other patients, the Merchant Marine- 
man who was too ill to move his head 
and the boy whose cast was so bulky he 
had to be placed in a floor stretcher, 
just stared at the ceiling. You could feel 
the tension, stored up in the men like 
static electricity. 

The flight was barely a half hour gone 
from the Scottish airport of embarkation 
and it had not been 24 hours since an 
Army doctor had told a traffic officer 
that he wanted to get 10 litter cases 
“out of here as soon as possible.” 

Each day scores of flights carry war 
casualties from the European Theater t« 
America. The regularly scheduled flights 
require less than 24 hours. 

The work of the Troop Carrier Com- 
mand in evacuating the wounded fron 
battle areas is fairly well known. They 
do the short-range flying necessary t 
get casualties quickly from forward 
zones to well-equipped hospitals in 
“safe” areas. Not so well known is the 
work of the Air Transport Command 
flying invasion casualties and other pa 








By E. JAY 


DOHERTY 


Every day scores of planes cross the Atlantic, 


bringing war casualties home for hospitalization. 


tients on the long hops across the oceans 
for conclusive treatment and convales- 
cence in their own country. 

Even before D-day, hundreds of in- 
capacitated servicemen had _ returned 
from overseas by air. Since then, in- 
vasion wounded have come by the thou- 
sands. Those who can walk come in 
ixurious planes with seats. The bed- 
ridden are carried in Skymaster cargo 
planes converted with 10 minutes’ work 
nto hospital planes accommodating up 

24 patients. Each group, whether am- 

liatory or stretcher cases, is accompa- 

ed by a flight nurse and a medical tech- 
ician. Sometimes flight surgeons go 
ong to treat critical cases en route 

The whole business is partly a matte 

expedience, partly a psychological 


tment for wounded and ili service- 


men. Transfer of patients to the United 
States creates more hospital space in 
Britain. But the important thing, as one 
Medical Corps captain put it, is that 
“everybody wants to go home and as soon 
as we get them on the way they feel 
better. It’s a real aid to the health of 
these men to get them to hospitals near 
their homes.” 

Plane crew members like to carry these 
passengers because the trips mean so 
much to the men. Also, there is more 
of a feeling of having accomplished an 
important mission with a load of pa- 
tients than with a fuselage full of cargo. 
The actual technique of flying is not 
changed for patients, except that ascents 
and descents are made slower to mini- 
mize the effect of pressure changes on 

(Continued on page 96) 








ULANCE ... 


? Another wounded soldier, Pvt. John J. Chorak, Pueblo, Colo., Plane is just underway when Air Transport Command flight 
takes one last look at Scotland as the ATC plane takes off. clerk adjusts pillow for T/5 John Gill, Jewett City, Conn. 


; ~“ “ 
4 Bearded John W. Vandercook, radio commentator, was a pas- 5 Pvt. Joseph Mencas, Farmington, W. Va., scans a magazine. 
senger. He chats with Capt. Kenneth Richards, Durant, Okla. Looking on is Lieut. Geraldine Lyane, St. Paul, flight nurse. 


Home !9 hours after take-off. Private Mohr and Pvt. George 7 Servicemen carefully raise wounded trom hydraulic lift and 
James, Shinnstown, W. Va., are lowered at Mitchel Field, N. Y. carry them to waiting ambulances. They get well faster home. 
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Dual projection of the E-14 trainer enables embryo gunner to see approaching enemy pl 
in relation to the tail surfaces of his own plane. The dotted ring shows him where to ai 





QGngenious devices simulate real 


combat situations for trainees. 


IRING ersatz machine guns from mock-up gun tur- 

rets at a model of the latest Messerschmitt Me-109 

that goes roaring along a synthetic skyway may sound 

like an interesting game to the uninitiated. But AAF 

fledglings will tell you differently. Even combat 

pilots come from sessions in these synthetic training 

devices as jittery as though they had been on battle 

missions. Scores of these ground training aids have 

been developed by the Training Aids Division of the 

AAF for use wherever combat crews are in the mak- 

ing. Most ingenious of the lot are the Link Trainer, 

the Gunairstructor, the Celestial Navigation Trainer. 

Some of the less publicized items of TAD equipment 

are shown here. And there are still other devices— 

advanced bomber trainers, fighter intercepter aids, 

crew procedure trainers—which promise to dupli- 

cate nearly every air experience. They all add up 

to the uncanny first-combat skills of American air- 

Cardboard copy of Thunderbolt cockpit helps to familiarize student pilots men—skills that are produced in a fraction of the e aid AAF 
with fighter-piane instrument panels without tying up war-vita: equipment. time required by older training methods. END lor explains 


Ste 


WARFARE 


veal. —— 


- a a 


PS. 


ae m 
mon 


dent explains operation of .50-caliber gun to Norwegian visitor. Dummy 


Ils are fed to the cutaway gun by motor instead of by fire recoil. 


Gunner aims at flash E-14 projection of an AAF Mitchell. Even though 
range estimation is right he's due for more recognition training if he fires. 


Navitrainer cab contains navigator's instrument panel and map desk; 


curtain is fastened around cab during training to simulate flight. 


Bo aid AAF fighter and bomber pilots in recognition training, instruc- Cutaway section makes the feathering mechanism of a Curtiss electric 
or explains differences in Allied and enemy warships modeled to scale. propeller easy to understand for even the most inexperienced »rovice. 
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so 


nessee. 
Unlike a sourdough in from the 
creeks, the state’s aviation officials are 
sober, clear-eyed and careful of how they 
spend their money. Tennessee faces the 
post-war world well-heeled with war in- 
come and its citizens can and probably 
will be among the first to get into the air 
in the days of the personal plane that lie 
ahead. 

Tennessee funds for aviation promotion 
come from a seven-cent state gasoline tax 
Half this tax is kept and spent by the 
airport where it is paid, and as a result 
every municipal airport is not only self- 
supporting but self-liquidating. The other 
half goes into the coffers of the Tennessee 
Bureau of Aeronautics to be spent in pro- 
moting aviation. The bureau operates at 
a cost of less than two per cent of its ex- 
penditures, better than many a commu- 
nity fund. 

War brought in the bonanza. Five air- 
lines sérve Tennessee, stopping at five 
major airports. A dozen centers for civil- 
ian pilot training and the late War Train- 
ing Service have operated in the state 
The amount of gas bought by these ex- 
panded airline services and for the ex- 
traordinary training activity has poured 
unexpected funds into the coffers of the 
bureau—possibly amounting to $500,000 
in 1944. 

The bureau has set a strict standard for 
use of these funds. It is tempted by doz- 
ens of projects, many of high value to 
aviation. But the final test is the ques- 
tion: “Will this promote aviation in the 
state of Tennessee?” 

The education of Tennesseeans for the 
air age and the preparation of facilities 
for private and commercial flying for citi- 
zens of the state are the two widest classi- 
fications into which the projects fall. 

The bureau consists of five men who 
serve without pay. They are W. Percy 
McDonald, Memphis, chairman; John Lov- 
ell, Chattanooga; Judge C. W Phillips 


J nessee. has discovered gold in Ten- 


TENNESSEE 


iscovers Aviation 


By CHARLES £. PLANCK 


Collections from seven-cent gasoline tax 


promote flying activities in Tennessee. 


Flyleaf of Bureau of Aeronautics textbook de- 


signed to make Tennessee youth air-minded. 


Nashville; Charles Ragland, Nashville; 
and Col. Herbert S. Fox, Nashville, who is 
state director of aviation. The bureau 
maintains headquarters in its own build- 
ing on Berry Field, at Nashville. 

In 1937, two years before the first Fed- 
eral Civilian Pilot Training Program, 
Tennessee began to air-condition its peo- 
ple. In the schools of Memphis, Nashville, 
Chattanooga, Knoxville and the Tri- 
Cities, ground school classes were opened 


for any citizens over 16 years of age. On 





W. Percy McDonald is chairman of 
Tennessee Bureau of Aeronautics. 


the basis of competitive examinations, 75 
graduates of these courses were taught to 
fly before the CAA started its program in 
1939 

A textbook, “Facts on Aviation for the 
Future Flyers of Tennessee,” was printed 
and 30,000 copies distributed throughout 
the schools. A second edition of 60,000 
later came off the press. Model airplane 
kits, 130,000 of them, were bought and dis- 
tributed to the schools. Air maps, bulle- 


tins, posters, pamphlets and books were 
used to direct Tennessee’s youth toward 
thoughts of the air. 

In 1941 the bureau sponsored an avia- 
tion educational forum at Nashville where 
the aviation directors of all southern 
states took part. In 1942, another forum 
was held. This time the attendance was 
comprised of educators themselves, in- 
cluding presidents of large and small col- 
leges and county superintendents of edu- 
cation. The “circuit riders” of the CAA’s 
air education program were encouraged 
to roam the state awakening students, 
faculties and parents to the importance 
of aviation education 

The state tried to conduct a glider pro- 
gram. In the midst of its preparation, the 
secretaries of War, Navy and Commerce 
testified before a Senate committee that 
there was no practical military value to 
the glider, so the project was dropped. 
Twenty days later the Germans took 
Crete with gliders. 

When the CAA was unable to persuade 
the Army that women make good flight 
and ground instructors and women were 
excluded from the CAA training program, 
Tennessee enlisted 10 girl flyers, gave 
them a 12-week instructor course at a cost 
of $1,500 each. Women ferry pilots were 
trained at a cost of about $6,000 each. 
The Tennessee girls later were turning 
out war pilots at a rate of about 50 pilots 
a year each. A film, “A State Grows 
Wings,” pictures this instructor “re- 
search” program and other state aviation 
activities. 

With its five major airports, 37 other 
airports, extensive air-marking, a new re- 
search project at the University of Ten- 
nessee to develop better aviation instruc- 
tor technique, a program for training air- 
port managers, plans for flight strips 
throughout the state, an ambitious “post- 
war plan for an air age in Tennessee,” 
and practical plans ready for fitting re- 
turning soldiers in aviation jobs, the state 
is ready for a flying peace END 
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Automatic posting of flight data in an airway traffic control center. 





This system is capable of almost unlimited expansion. 


Improving Air Traffic Control 


By GLEN A. GILBERT 


Chief, Air Traffic Control Division, Civil Aeronautics Administration. 


Means are known and plans are underway to overcome the six 


basic limitations of the CAA’s Airway Traffic Control system. 


IR_ traffic vided by the 
Civil Aeronautics Administration, is a 
protects aircraft from 


control, as pr 


which 
while flying along the airways 
and when on and in the vicinity of busy 
airports. An analysis of the present air 
traffic control system in the United States 
indicates that this system has certain limi- 
tations affecting the efficiency with which 
the control of air traffic is accomplished. 

Air traffic control must function at all 
times with the highest possible safety. 
Therefore, the standard for measuring the 
effectiveness of the present system is the 
efficiency with which traffic is safely guid- 
ed. Air traffic control must provide a 
continually rising standard of efficiency as 
air transportation becomes more mature. 
Delay to aircraft due to air traffic conges- 
tion will have to become a rare occur- 
requirement of 
transportation—safe landing 
reraft at intended destination ex- 
flight time 


Service 


collision 


rence if the ultimate 
schedu ed all 
all ai 

actly on schedule or in normal 
is to be attained 


Consequently, it is necessary that steps 


be taken to insure that the constantly in- 
creasing air traffic can be provided maxi- 
mum safety with increasing standards of 
efficiency. To accomplish this objective, a 
program of improvements has_ been 
planned by the Civil Aeronautics Admin- 
istration which will have the effect of re- 
ducing or eliminating many of the limi- 
tations of the present system of air traffic 
control in continental United States. 
These plans are based on known tech- 
niques and now are either in the process 
of being accomplished or will be as soon 
as the necessary funds are made avail- 
able. 

In formulating improvements to the 
present air traffic control system, an 
analysis reveals that this system has six 
basic limitations, as follows: (1) air- 
ground communication limitations, (2) 
ground communication limitations, (3) 
flight data posting limitations, (4) flight 
data interchange limitations, (5) person- 
nel limitations, (6) procedural limitations 

A. VHF radio range The 


present air traffic contro] system is ex- 


program 


pected to be materially improved with 
establishment of the proposed very high 
frequency (VHF) two-course visual radio 
ranges. To insure that he is receiving the 
desired range the pilot will tune to the 
proper frequency and listen to that fre- 
quency for a few seconds until the station 
identification is heard. Subsequently, a 
visual indicator will be employed as the 
reference in following the range course 
rather than listening to the on-course sig- ~ 
nal as is required when using the present 
aural low frequency radio ranges. 

The visual indicator has a_ vertical 
pointer needle over a dial painted blue on 
one side and yellow on the other side of 
a vertical dividing line. The pointer in- 
dicates that the pilot is either on course 
(midway between the blue and yellow 
semi-circles of the dial) or in either the 
yellow or blue sectors of the radio range 
as the case may be. In addition to the 
two visual on-course VHF 
ranges have two aural courses situated at 
right angles to the two 
These aural courses may be flown in the 


signals, the 


visuai courses 
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Visual indicator will guide pilot flying the two-course visual VHF radio ranges. 


same manner as are those of the conven- 
tional ranges except that D and U are 
heard on either side of the on-course sig- 
nal rather than A and N 

There are four basic plans whereby the 
VHF visual range system may be laid out. 
These are, first, the “great circle” plan by 
which airways will follow great circle 
courses between major metropolitan areas 
Second, the “airport to airport” plan with 
ranges following paths between airports 
similar to the present Federal airways 
system. Third, the “double airways” plan 
which would provide complete, separate 
parallel airways located from 15 to 20 
miles apart over heavy traffic routes. 
Fourth, the “dual lane” airway system in- 
volving parallel range courses established 


as close together as practicable, probably 

more than five miles nor less than 
yne mile. It is likely that the actual sys- 
tem will be a combination of these vari- 
ous plans, depending on the traffic, ter- 
rain and local considerations. 

B. Direction-finding facilities. Asa part 
of the improvements planned for the Fed- 
eral airways, the Civil Aeronautics Ad- 
ministration is currently installing “H” 
type markers at some locations for direc- 
tion-finding use by aircraft. The “H” 
markers are low frequency, non-direc- 
tional radio stations which emit a coded 
identification signal at all times except 
when the voice is used. These markers 
are located on or near intermediate fields 
or other selected airports not served by 


not 
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In CAA instrument landing system, the pilot is “on course” with respect to runway 


localizer and glide path, when the two pointers on indicator cross at right angles. 


a radio range. Thus, aircraft having di- 
rection-finding equipment will be able to 
locate and make instrument approaches 
at airports served by these facilities. In 
addition, it is possible that a number of 
the present 200- to 400-kilocycle range sta- 
tions will be converted to high power 
non-directional transmitting stations for 
D/F after VHF visual ranges are installed. 

If this is done, the high-powered ground 
stations for D/F use probably would be 
so aligned as to serve long range flights 
primarily. Thus, great circle courses us- 
ing D/F ground stations may be estab- 
lished between major metropolitan areas. 
Since the great circle courses would con- 
flict with the visual range courses from 
an air traffic control viewpoint, it appears 
likely that D/F operation ultimately will 
be restricted to higher altitudes, as for 
example higher than 12,000 feet above sea 
level. This would require all aircraft op- 
erating below 12,000 feet to follow the 
visual range courses whereas aircraft 
above 12,000 feet would generally be fol- 
lowing point-to-point D/F courses. 

C. Instrument landing system. The 
basic use of all types of instrument land- 
ing systems is the same in that the pilot 
establishes direction towards the airport 
on a “runway localizer’” beam at a pre- 
determined altitude some distance beyond 
an “outer marker.” This pre-determined 
altitude is maintained until a “glide path” 
is intercepted. The vertical cross pointer 
on the aircraft instrument will give an 
on-course indication and the horizontal 
cross pointer will show the proper alti- 
tude at which to fly. The pilot establishes 
a glide, maintains direction by reference 
to the vertical cross pointer and maintains 
proper rate of descent by reference to the 
horizontal cross pointer. An outer and 
inner marker act as sign posts along the 
localizer beam to indicate to the pilot his 
distance away from the runway. 

In the Civil Aeronautics Administration 
system the pilot will cross the outer 
marker at approximately 510 feet above 
the ground and cross the inner marker at 
approximately 45 feet above the ground. 
At this point the pilot is aware that he is 
approaching the end of the runway and 
breaks his glide preparatory to making 
contact with the runway. 

The Army system, which is now being 
installed at many airports, does not have 
the glide path, but the pilot uses the run- 
way localizer and markers in the same 
manner except that the rate of descent is 
controlled by the altimeter. Using this 
system the pilot attempts to descend at 
a rate which will place him 40 feet above 
the inner marker. 

Ultimately, instrument landing systems 
probably will be installed at all of the 
busier airports. These systems in con- 
junction with the VHF airway ranges will 
permit the airport traffic control tower 
to regulate the flow of arriving aircraft 
under instrument weather conditions 
with greatly increased efficiency. Facili- 
ties will be arranged so that “through” 
airway traffic will be kept clear of local 
landing traffic. 

The airway ranges will guide pilots to 
the desired airport. At the airport the 
pilot will intersect the runway localizer, 

(Continued on page 134) 
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The Mosquito, world's fastest bomber 


has a skin of plastic-bonded plywood 


By 


HARRY CARLSON 


Technica 


Engineer. Bakelite Corporation 


HE widespread use of plastics in air- 


crait pr 


duction is being expanded 


enormously under the requirements of 


war Plastics production received a big 


boost with the initial shortage of aircraft 
aluminum when wartim manufacturing 
first began to feel serious growing pains 


Since the 


aluminum shortage has been 


overcome plastics are continuing to find 


new uses because of the special place they 
fill in aircraft production. It is the policy 


of both War 
plastics in 
where such 
advantage 


and Navy departments to use 
combat planes of all types 
materials can be utilized to 


The specific gravities of all plastic ma- 
terlals useful 1n airplane construction are 
below the specific gravity of aluminum 


Moreover, th 
plastic mate! 
square inch Since weight is 
tal consideration in aircraft 


pounds pe! 
a fundamen 


e tensile strength of some 
ials runs as high as 36,000 


design and the strength factor of plastics 
is more than adequate for many applica- 


tions for which heavier materials have 


been used 


in this field, the change to 


plastics has not offered great difficulty. 
The appeal of plastics to the airplane 


designer is 


by no means confined to 


weight-saving, metal-saving, or rubber- 


saving. For 


many applications to aircraft, 


plastics afford additional important ad- 





Jhough the aluminum shortage which gave them impetus is 


over, plastics still find many uses in plane production 


vantages not available with other mate- heavy as plate glass of the same dimen- 
rials. For instance, acrylic plastics, used sions but retain their high transparency 
for cockpit covers. blisters, turrets, ob- even in thick sheets. They will with- 


servation hatches. tail empennages and_ stand heavy pressures and considerable 
windows. are not only less than half as impact and can be more easily formed 








Aircraft navigational instruments of Vinylite rigid sheet, produced by G. Felsenthe 


and Sons. Demonstrating versatility of plastic materials, they are light and strong 
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into various complicated shapes. 

Another example is electric wiring in- 
sulation and insulating ducts formed by 
extrusion of plastic compounds based on 
vinyl copolymer resins. In moisture re- 
sistance, oil and grease resistance, heat 
and cold resistance, non-flammability, ag- 
ing characteristics, and stability of elec 
trical properties under tropical conditions 
of heat and humidity, these plastic wire 
and cable insulating materials are far su- 
perior to rubber insulation formerly em- 
ployed. 

In many instances plastics provide de- 
sirable combinations of properties not ob- 
tainable with other materials. Use of a 
certain plastic may simplify or reduce as- 
sembly operations while assuring better 
functional service than that supplied by a 
more critical material replaced. 

Saving materials in more critical cate- 
gories may be an important idea in the 
wartime aircraft designer’s mind. But his 
primary responsibility under all condi- 
tions is to produce the best possible plane 
from materials obtainable without too 
much regard for cost. Principal design 
considerations governing choice of mate- 
rials at present hinge upon the compara- 
tive degree in which the materials con- 
sidered meet requirements of size, shape. 
strength, and particular properties de- 
sired. While the question of cost in war- 
time comes last, it is nevertheless present 
and will be a determining factor where 
two or more materials offering approxi- 
mately equal advantages in other respects 
are available. 

Some plastics’ properties are greatly af- 
fected by the character of filler used. For 
instance, the mechanical strength of mold- 
ed phenolics is not too different, whether 
the filler is wood flour or mineral. On the 
other hand, thermal conductivity, heat re- 
sistance and water resistance are much 
greater with mineral filler than with wood 
flour. Fibrous fillers increase the impact 
strength of phenolics considerably as com- 
pared with wood flour. In thermoplastics, 
impact strength is normally increased by 
adding certain plasticizers. 

Properties of a given plastic also may 
be affected by conditions encountered in 
service. Temperature, for instance, has a 
marked effect on many such materials 
Some high impact plastics grow brittle 
with rising temperature; some become 
brittle at low temperatures. High tem- 
perature, of course, tends to soften ther- 
moplastics; thus as temperature rises be- 
yond a certain point, tensile strength of 
such materials tends to decrease. Poly- 
styrene and certain other plastics have 
the interesting property of retaining ten- 
sile strength at low temperatures. One 
type of polystyrene, which has a tensile 
strength of 5,000 pounds per square inch 
at 175°, actually exhibits a tensile strength 
of 8,000 pounds per square inch at 4 

Current airplane applications of the 
plastic materials are listed. This list in- 
cludes nearly all such applications con- 
cerning which information has been re- 
leased to date. It does not, however, in- 
clude aircraft uses of plastic adhesives or 
finishes which are discussed immediately 
following this list. 

Acrylics: airport landing markers, dome 





Plastic aircraft parts: 
laminated pieces, molded antenna and 
pitot mast, molded blower housing, and 


light lenses, escape hatches, gun turrets, 
instrument bezels, instrument dials, land- 
ing light covers, light gauges, “light pip- 
ing,” machine gun blisters, molded reflec- 
tors, nose, observation hatch, transparent 
housings, window panes, windshields. 

Cellulose Acetates: baggage compart- 
ment handle, bearings, cabin ventilator 
fixtures, dehydrator (which excludes 
moisture from loop antenna on bombers), 
glove compartment handle, goggle frames, 
instrument lenses, light gauges, loop an- 
tenna housing, starter buttons, tubing, 
window frames, ammunition rollers, fluo- 
rescent illuminated panels. 

Phenolics: molded antenna masts, an- 
tenna housing, antenna mast supports, 
antenna reel cases, bearings, bushings, 
buttons, button fittings, cabin ventilator, 
cams, carburetor heat control knob, cas- 
ings, (instrument), compass housing, con- 
trol pulleys, control stick knobs, correc- 
tion card holder; distributor head or mo- 
tor, gear, breaker cam; fuel gauge, heat 
control knob, insulating washers, insulat- 
ors, lamp boxes, light gauges, loop anten- 
na housing, nose wheel, steering wheel 
plug, pump gears, pushrod covers, radio 
knob panel, throttle knobs, spacers, start- 
er handles, switch housings, terminal 
blocks, terminal strips, valve parts. 

Phenolics, laminated: aileron control 
cross, antenna supports, auxiliary stage 
air intake ducts, bearings, conduit sup- 
ports, control pulleys, control quadrants, 
cylinder baffles, drain hole grommets, drift 
sights, ducts, elevator tabs, engine control 
fairlead grommets, fending-off poles, floor- 
ing, fuel pumps, life raft pumps, magneto 
insulating parts, pilot seats, protective 
sheets and panels, rubbing strips, rudder 
tabs, trim tab, wash basin splash boards, 
acidproof closures. 

Polystyrenes: antenna mast bases, bat- 
tery cases, battery separators, instrument 
lenses, insulators, radio mast stanchion 
for heavy bombers. 

Ureas: buttons, button fittings, dome 
light lenses, instrument housings. 

Vinyl-chloride acetate and vinyl chlo- 
ride: delivery containers, cable insulation, 
coatings for insulated electrically heated 
suits, coatings for shirling suits, control 
wheels, de-icer boots, de-salinization bags, 
earphone pads, electric wiring ducts, en- 
gine covers, engine mounts; envelopes for 
engine parts, vapor and moistureproof 
flyers’ kits and bags; floor matting; fluo- 
rescent nameplates, panels, signs, dials; 
gaskets for sealing windows and wind- 
shields, gaskets for oil and gasoline pipe 
flanges, gaskets (wing tip), gasoline tank 
liners, goggle frames, grommets, handles 
(fire extinguisher), hose (battery drain), 
inflatable equipment, inner tubes for tires, 
insulators (“mole”), insulators (term- 
inal), life jackets, mattresses (pneumatic), 
oxygen mask face pieces, meteorological 
balloons, parachute pack covers, photo 
chemical bags, photo chemical tanks, pro- 
peller hub covers, sealing tape for pres- 
surized cabins, seat backs and life preserv- 
ers (combination), aircraft seat cushions, 
sheeting (flexible for miscellaneous uses), 
sustenance kits, paulins (wings and fu- 
selage), pipe caps and plugs for engines, 
tubes (pilot relief), tubing (flexible for in- 

(Continued on page 136) 
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The U.S.S. Tulagi (foreground) and U.S.S. Kasaan Bay in the harbor of Valetta, Malta. Note number of Hellcats on their decks. 


AB USS. Tu E ° ° 
A NEW type of United States "Naval air ishing foree By Lieut. (jg) JOHN G, NORRIS, USNR 






















made its battle debut during the Allied invasion of 
southern France. 


This recently-commissioned American aircraft carrier— Hellcats from Navy carriers supported 
employing only Hellcat fighters flown by especially-trained : ; , 
pilots—went into action for the first time and proved high- our advancing armies in south France. 


ly successful in a wide variety of combat assignments. The 
Hellcats not only provided air cover for the western flank 
of the invasion forces—remote from our landing fields on 
Corsica—but were given other important battle roles. 

They did gun-spotting for Allied warships pounding coastal 
defenses and other targets ashore. 

They carried out “pin-point” attacks with rockets and 
bombs against coastal batteries which survived continuous 
naval and high-level bombing assaults. 

They served as the “eyes” of the Allied invasion com- 
mand in the area west of the Rhone River, keeping them 
posted as to what the formidable German forces in that 
area were doing 

And when the Navy pilots reported that the Nazis in 
i southwestern France were racing toward Germany mstead 
of massing for a counter-attack on our beachheads—infor- 
mation which enabled Allied troops to strike northward 
to head them off—the Hellcats were turned loose on still 
anothe1 job 

Armed with rockets, 250-, 500- and 1,000-pound bombs 
and their battery of six 50-caliber machine guns, the car- 
rier-based American planes struck repeatedly at the retreat- 
ing German forces 

A single squadron of the Hellcats based aboard this car- 
rier reported the destruction of 487 enemy motor vehicles— 
including troop carriers, ammunition trucks and armored 
cars and tanks. They damaged an additional 114 vehicles. Bouscat, French Air Force commander; and Lieutenant Colonel Williams. 





Air chiefs watch operation. Left to right, Lieut. Comdr. A. H. Perry; 
Brig. Gen. G. P. Saville, commanding general, 12th Tactica! Air Force; 


Rear Adm. Calvin T. Durgin, U. S. carrier group commander; General 
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In addition, more than 200 locomotives 
and train coaches were destroyed or 
damaged, five bridges were cut, a score 
of trawlers and barges were blasted, at 
least eight forts and gun emplacements 
were silenced, and numerous fuel tanks 
and ammunition dumps exploded by the 
squadron’s dive-bombing and rocket-fir- 
ing Hellcats. 

They ranged up and down the country 
west of the Rhone River. It was a strange 
sort of a job for Navy carrier pilots. By 
far the greater part of this destruction 
was concentrated within four days. One 
mission, led by the squadron commander, 
30-year old Lieut. Comdr. William F 
(“Bush”) Bringle, USN, of Mempl 
Tenn., was particularly successful 
seven pilots first discovered a Nazi troop 
convoy on a road west of Carcasson and 
immediately attacked the concentration 
of 100 or more trucks and armored cars 
with their rockets and bombs 

“Each of us made six runs apiece on 
the column” said Ens. John M. Denison, 
USNR, of Lexington, Mass. “We smashed 
hell out of them, averaging two flamers 
per pilot per run. There were several 
large explosions, probably from fuel or 
ammunition trucks blowing up 

“The Germans left the trucks when we 


a. 


a 


wv 


= sa 


a. 


attacked and shot at us from the ditches. 
There was also considerable fire coming 
from a farmhouse close by so we bombed 
that and left it wrecked and burning.” 
“We discovered another motor column 
near Castelnau d’Aude and made three 
or four strafing passes at it with the same 
rate of destruction,” Ens. William C. Mc- 
Keever, USNR, of Byesville, O., said 
“Several miles west of there we sighted 
ther column and strafed it, and near 
fillefranche attacked a column in which 
horse-drawn ammunition 
The horses 
carts exp- 
intense. 


were 
arts and weapons carriers 
stampeded anad ammunition 
loded The return fire 
Several of our planes were hit.” 

The next day six of the Hellcats led 
Frederick F. (“Schnapsey”) 

auflfier, USNR, Nantucket Island, 

Mass., played havoc with German motor- 
ized columns along roads near Uzes, Ca- 
pelle, Bagnols and Remoulins. They de- 
stroyed between 80 and 100 of them. 

“Just outside of Pouzilliac,” Schauffler 
declared, “we ran into a long column of 
Nazi vehicles reaching around a bend in 
the road. We were carrying depth bombs 
and rockets. I got a direct hit between 
three trucks just at the bend. One was 
apparently an ammunition truck for there 


was 


by Lieut 


Schauffl 


One of the Tulagi's F6F-5's, apparently being launched by a deck catapult, takes off for France. 


was a tremendous explosion rising 300 
feet in the air. The tail of one truck flew 
in an arc several hundred feet and set a 
hay field afire. The fire on the road 
spread from one truck to another. 

“A few minutes later we ran into an- 
other column. They were packed close 
in double lanes like five o'clock traffic 
back in Boston. We attacked with rock- 
ets and I saw Candler [Lieut. (j.g.) Wil- 
liam R. Candler, USNR, Detroit, Mich.] 
put a pair of rockets through a line of 
trucks, each rocket blowing up at least 
two.” 

Another heavy “bag” of enemy motor 
transport was made on a 30-mile stretch 
of road between LeLuc and St. Maximin, 
east of the Rhone. Allied spearheads 
captured this area a day or so later and 
Allied Army commanders obtained a first 
hand view of the effectiveness of the 
Naval air support. 

Brig. Gen. G. P. Saville, USA, com- 
manding the 12th Tactical Air Force and 
in command of all units giving close air 
support to the operations. sent a “well- 
done” to the carrier task group for this 
achievement. 

“Today I personally counted 202 de- 
stroyed enemy vehicles from four miles 
west of St. Maximin to two miles east of 
LeLuc” he radioed. “This is positive 
proof of an excellent job. I would be 
grateful if you would thank all concerned 
for me for an outstanding success and a 
definite contribution to the present rapid 
advance of the ground forces.” 

The ditches along the road gave con- 
vincing evidence of the destructive power 
of the Hellcats’ rockets and machine 
guns. Taking a photographic party ashore 
the following day the writer found many 
of the vehicles destroyed beyond recog- 
nition. What had been large armored 
cars or troop carriers were simply masses 
of charred and twisted metal. 

In some places there were two or three 
wrecks piled up together and in one 
ditch four within 15 yards of each other. 
Several ammunition trucks which had 
been overturned by machine gun fire 
striking in the engine or cab, lay on 
their sides in the ditch otherwise un- 
damaged. Their deadly cargo—shells, 
bombs, “potato masher” hand grenades, 
etc., were strewn unexploded among the 
grape vines in the adjoining fields. 

The Hellcats had an equal amount of 
success attacking trains. The squadron 
destroyed or damaged 23 locomotives and 
185 coaches, scored bomb hits on five 
bridges and made 17 other railroad cuts 
or blocks. 

On one occasion Bringle noticed what 
appeared to be a forest moving. He 
swooped low and saw it was a 15-coach 
train covered with branches. The Hell- 
cats attacked and left the troop train 
smashed and flaming 

The retreating Germans tried many 
such camouflage tricks in an attempt to 
escape notice during the day so they 
could move at night, but the low-flying 
Navy fighters detected the branch-cov- 
ered trains and trucks. One ruse might 
have fooled them had it not been for the 
keen eyes of farm-bred Ens. Dale N. 
Dieterich, USNR, of Clayton, Kans. 

(Continued on page 88) 
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THE PACIFIC. 


HELLCATS AND HELLDIVERS ON A CARRIER'S FLIGHT DECK IN 
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You’ll Never Be 


A LONG, LO 


THREE-DAY CHRISTMAS WEEK END... home a long, 
full day away by automobile. A heartbreaker, 
all right. But you can bet all the mistletoe in 
Dixie that, after the war... 


LONG MILEAGE OR SHORT 
3 TIME won't stop you. 

You'll be going places 
and doing things you've only 
dreamed about before. 

Think of the business oppor- 
tunities it opens up for anyone 
who travels. And to make it thor- 
oughly practical, there'll be air 
parks (landing strips as in this 
picture) all over the country. 

Your new Cessna will be 
Cessna-Engineered for Safety. And 
when you add all the new engi- 


neering “know-how” and manu- 
facturing facilities, gained in these 
years of high speed war produc- 
tion, to our 33 years of aviation 
experience, you are assured of 
new highs in Cessna comfort, per- 
formance and economy. 


It’s going to take time to con- 
vert to peace production after the 
war, but when you picture the 
wide, new world of leisure, pleas- 
ure and travel the new Cessnas 
will bring, you'll be glad that you 
waited for your Cessna. 


CESSNA AIRCRAFT COMPANY, WICHITA, KANSAS 


WG WAY FROM HOME 


For Christmas... 


WE'LL BE HOME for every Christmas dinner with 
the folks...in anywhere from half to one- 
quarter the time it takes to drive it... when 
we're flying one of the new Cessnas. 


Three Times Judged the World's Most Efficient Airplane 
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HUNTING 
and FISHING 





Before the War, the Silvaire by Luscombe had 
become established, through four years of service, 
as an outstanding value among planes designed 
for personal use. 

During the War, the Silvaire has been used with 
noteworthy success by the C.A.A.-War Training 
Service, the Civil Air Patrol, and the Armed 
Services, at home and at the front. At the same 
time Luscombe has been busy making key ele- 
ments for many famous war planes. 

After the War, the Silvaire will again be an out- 
standing investment because of its all - metal 
strength and long life, its easy maneuverability, 
its low cost of operation, its speed and range. 


Your all-metal, all-purpose, postwar plane 





AIR-TOURING 


T pen for 
Distributors and Dealers 


Luscombe Airplane Corporation, Trenton 7, New Jersey 





BUSINESS 
CALLS 


ENGINEER and 
PROSPECTOR 





RANCHMAN 


For Pleasure or Business, the gleaming, breath. 
taking beauty of the Silvaire will confer prestige 
on those who employ it; removing barriers of time 
and distance with welcome ease and economy. 
For Present Owners, the War Production Board 
has released an ample supply of parts, thus secur- 
ing maintenance of the four-year pre-war pro- 
duction of Silvaires which continue in constant 
and important use. 

For Prospective Owners, our tentative plans for 
resumed production promise early postwar de- 
livery; you are invited to write for particulars. 
The Postwar Silvaire will be attractively priced, 
with convenient payment terms available. 
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to match his skill! 


In providing faster firepower for the guns of our 
aerial warriors, Hughes Flexible Feed Chutes, the 
first flexible chute to be used in combat, and 
Hughes Ammunition Boosters are implementing 
the most highly-trained and specialized force of 
fighters ever conceived in the cause of Freedom. 
Precision-designed for perfect performance, these 
products are serving our warriors well, and will con- 


tinue to do so until the last victorious shot is fired. 














TOMORROW'S FAMILY AIRPLANE! 
WHAT WILL IT BE? 


—Low-wing? High-wing? All-wing? 

—Will it be metal? or plastic? or what? 

— Will it have one engine? or two? 

—How about speed? 

— Will it be even simpler to operate than a car? 
—What will it cost? 

These intensely practical considerations to- 
day are guiding Taylorcraft engineers as they 
design and re-design the fundamental improve- 
ments of the light plane for war which will 


become the family airplane of the future—the 


airplane that you, your family and your friends 
will fly. 

Since 1941, the only aircraft Taylorcraft has 
produced have been planes for war—"‘grass- 
hoppers” that fly at low altitudes, spotting troop 
movements, carrying messages, taking off from 
and landing in rough, postage-stamp fields. 
But Taylorcraft hasn't forgotten its obligation 
to the American people as its past and future 
customers, to perfect the safe, sure, low-cost 
airplane of advanced design that will fully 
measure up to tomorrow's needs. That obliga- 


tion is being met. 





World's Largest Builders of Side-by-Side Airplanes 


TAYLORCRAFT AVIATION CORPORATION - 


ALLIANCE, 





OHIO 
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...and more fun to fly 








with these directional, stability and control features 


Everyone who likes to fly ... from the youngster just licensed to the veteran pilot . . . will appreciate 
the Swift's directional stability and airworthiness . . . because the Swift is a stable airplane. 
You can safely use small landing fields, because the Swift can land and take off in a 
short distance. The Swift is equipped with wing flaps and N. A.C. A. design wing slots. 
When you want to land in a smail area bounded by trees or buildings, the wing flaps permit a steep 
approach ... and at the same time the flaps act as air brakes to help you land smoothly at low 
speed with a short roll. The Swift is basically designed to get into the air with a short take-off run. 


Yes the first time you take a new Swift up . . . taxiing smoothly across the field . . . getting quickly into 
the air... climbing briskly skyward . . . and setting gently down in a 3-point landing .. . 
you will agree that the Swift is a “honey to handle”. You can fly your own Swift 
soon after conditions permit the manufacture of personal airplanes. 
nmimtibenininii diame 


. F ree Booklet ** Mail the coupon today for free 


illustrated booklet describing the New Swift, no obligation 


Globe Aircraft Corporation 
P. O. Box 4277-F 
Fort Worth 6, Texas 


Address 
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ade by GLOBE AIRCRAFT CORPORATION FortWorth, Texas 
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O YOU’RE a new instructor, fresh 
S from training, anxious to get started. 

What are you going to say to that 
dewy-eyed student in the rear cockpit? 
Are you going to remember the mistakes 
that you yourself made, and give the kid 
a break? Or are you going to turn on the 
vitriol right from the start and put the 
fear of Nature into his heart? 

“You can’t teach anyone to fly,” a tough 
service pilot growled at one airport. “All 
you can do is sit there and let them learn 
If they have what it takes, they'll catch 
on by themselves.” 

Another pilot, this time a civilian, be- 
lieved in explaining everything at length 
and spent his dual time by beating his 
gums away at a great rate. His students 
learned to fly and passed their check 
flights. But they might have been better 
students and superior flyers with better 
instruction 

One student, interviewed about the in 
struction he had received, reminisced 
wistfully, “I learned to fly all right; but 
I think I learned to fly in spite of my in 
structor, not because of him.” 

So you're a new instructor—or even an 
old timer, for that matter. What can be 
done about this problem of improving 
flight instruction? Because it is a prob 
lem, and a very serious one. ; We're in a 
war that calls for nothing but A-1 pilots 
and we can’t get them by letting our fly- 
ers train themselves, as the service pilot 
savagely maintained. And we might as 
well acknowledge this axiomatic princi- 
ple: There are no participants in any ac- 
tivity whose perjormance cannot be im- 
proved by better coaching 

But before we discuss the problem, let’s 
also acknowledge that the lot of the flight 
instructor is a tough one. Only the arm- 
chair artists, the bleacher fans, and the 
back-seat drivers can look on casually 
and criticize. It takes sheer guts to sit in 
a plane six hours a day, day after day, 
and take the nerve-torture that students 
dish out. No easy-chair artist can expe- 
rience that moment of frustration that a 
pilot feels when his student has just 
bounced him for the tenth time in a sin- 
gle hour! Or has narrowly averted colli- 
sion in the traffic circle! Or has failed to 
crack his throttle following take-off, after 
having been cautioned to do so repeatedly 
for the previous six hours. The casual 
observer just doesn’t appreciate what it 
means to fly along for mile after mile 
with the left wing down slipping and 
skidding ... varying the heading . 
until every nerve in the seat of the in 
structor’s pants is screaming bloody mur- 
der! 

All right—so it’s nerve-wracking. But 
if the kid isn’t doing it on purpose, why 
is he doing it? If an instructor will pause 


to ask himself that, right then and there 
he is on the road to better instruction 
Analysis—that is the answer; finding out 
the why of things is one type of learning 
The instructor who is on this track will 





‘So You’re a New Instructor’ 


By JOHN R. HOYT 


Jhe author of “Safety after Solo” offers some 


sage advice on how to handle aviation students. 





A Navy training poster warns: 


“Just because you've 


had a tough night, don't take it out on the student. 


even talk to the student on the ground, 
and this in turn brings about a better 
student-instructor, or “S-I” relationship 
There is a wide difference between the 
student who has been studied and 
coached and the student who has been 
ignored or allowed to get along, as the 
service pilot suggested, learning only be- 
cause “he had what it takes.” 

The “S-I” relationship may be com 
pared to the relations between a coach 
and his team. Coaches, like the late 
Rockne, for instance, don’t coach football 
—they coach individual athletes. In the 
same manner, a flight instructor, in order: 
to produce superior pilots, must under- 
stand his students. These instructors will 
not have any better students, as a rule 
than they gear themselves to put out. 

Unfortunately, while we are training 
pilots to be superbly smooth and to shoot 
precision landings, we have no scientific 
evidence that the smoothest pilot makes 
the best combat flyer. But no one can 
argue against the statement that a pilot’s 
technique must be safe; the pilot who can 
fight, but who cracks up his plane or kills 
his.crew, is fighting for the enemy, not 


for us. So our standards of smooth safe 
flying during primary training must con- 
tinue as before. 

In the same vein, we have no scientific 
data yet as to exactly what constitutes 
the best instructor. We know that some 
instructors consistently get more students 
through but we don’t know if the stu- 
dents turn out to be better fighters than 
others. We know that some instructors’ 
students perform better than the students 
of some “inferior” instructor when it 
comes time for a check flight, but we * 
don’t know which ones becomes tops in 
combat. What we do know is this: The 
safe, smooth pilot, the well-disciplined 
flyer who performs well under a good in- 
structor, is wanted in combat zones. That 
being the criterion, let’s go ahead. 

Good instruction begins with the proper 
S-I relationship. First of all, that means 
meeting your student with an attitude of 
“I like you and am going to work like 
hell to get you through this course.” The 
old attitude of “I’m a glamor fellow and 
can’t be bothered talking to you until you 
get your wings” is out. 

(Continued on page 130) 








Cost-Planning the Lightplane 


By A. G. TSONGAS and F. S. MACOMBER 


Chief Engineer and industrial Engineer, Stinson Division, 
onsolidated Vultee Aircraft Corporation 


Jwo engineers analyze lightplane production 


costs and discuss methods of reducing them. 





Pilots and plane owners, both present and 
prospective, are being led to expect post-war 
civil aircraft that will combine safety, speed, | 
spaciousness and utility—all for the price of | 
an automobile. The article that follows will 
be of particular interest to the pilof or plane | 
owner who is inclined to be more idealistic | 
than realistic. This article is based on a | 
paper recently written for the Society of 
Automotive Engineers. /t will be seen that 
it is the work of sober, fact-minded engineers 
—men rarely given to flights of fancy. This 
article, then, will show plane owners why the 
aircraft they now own cost so much, and why | 
the post-war airplane is not likely to be as | 
inexpensive as some ‘‘experts’’ would have 
you believe.—Ed. 








essentially hand-built products. The 

production volume has been too small 
either to justify large production design- 
ing costs or to give an adequate experi- 
ence background for constructive cost 
planning. The advent of war, however, 
has given the industry considerable ex- 
perience with high production techniques 
and has provided valuable statistical data. 
The bright prospect of an air-minded 
post-war generation makes it evident that 


[ise aircraft of the past have been 


large scale production of commercial light 
aircraft is on the horizon. 

Probably the factor most contributing 
to the high cost of past designs has been 
the lack of time for thoroughly consider- 
ing all factors involved. The “rush” job 
has been usual. The engineer in charge 
was forced to place the design of com- 
ponent parts in the hands of the most 
competent designers he had and then 
hope that what they dreamed up would 
be feasible from a production standpoint. 

We will assume that we have a good 
prototype which presents favorable possi- 
bilities in performance characteristics. 
comfort, safety, and has a favorable po- 
tential market. Our job is to convert this 
into a production design which will be as 
low in cost as we can possibly make it. 

There has been a good deal of misun- 
derstanding and ignorance in the aircraft 
industry about. cost. Oftentimes good 
ideas have been dismissed with a wave of 
the hand as “too costly” without so much 
as a rough comparative cost analysis. 
Most cost decisions in design have been 
made on the basis of opinion rather than 


COST BREAKDOWN OF TYPICAL $2000 LIGHTPLANE 
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facts. Few of the aircraft companies have 
kept accurate parts cost or done much 
with “per pound” unit costs. 

To take some of the mystery out of the 
term “cost”, let us break it down and find 
out its significance. The following direct 
and indirect factors go to make up the 
selling price of a typical lightplane: 


TYPICAL 


Direct Cost LIGHTPLANE % OF TOTAL 
Raw material $ 200.00 10.0 
Purchased parts 590.00 29.4 
Direct labor 230.00 11 
Tooling 70.00 25 
Engineering 4 25.00 1.2 

Total $1,115.00 


INDIRECT Cost 
Factory overhead $ 230.00 11.5 
Administrative O.H 58.00 29 


Basic mig. cost 1,403.00 70.0 
plus 10% profit ; 140.00 7.0 


Total 1,543.00 774A 
Dealer’s comm. 30% 163.00 23.0 


Selling price $2,006.00 106.0 


Production design decisions have a tre- 
mendous influence on all direct costs ex- 
cept perhaps engineering itself. Since the 
largest portion of indirect costs are di- 
rectly proportional to direct costs, each 
saving in labor, material, or tools creates 
a further saving in overhead cost per 
plane and reduces the dollar value of 
profit and commission which must be 
made on each sale. Roughly, a dollar 
saved in direct cost means two dollars 
off the selling price. If we are to achieve 
the healthy spiral of lowered prices, 
larger sales, better tooling with subse- 
quent lowered prices, the place to start 
is on the basic cost of material, labor and 
tooling. Let us discuss each of these in 
turn. 

It has been said that the design engi- 
neer has little control over raw material 
cost. Yet he is the one who picks out 
the material. He can specify a forging 
costing one dollar per pound or a steel 
strap costing eight cents per pound. He 
can choose a rarely used alloy for a part 
and find that it costs 60 cents a pound or 
he can specify a large volume user cost- 
ing 28 cents a pound. The fact is that 
very few engineers have had accurate 
cost figures at hand in u» sking their de- 
cisions and have often pic ced the more 
expensive of two alteruauves unwitting- 
ly. It is the same with purchased parts. 
This item has become the most impor- 
tant of all; yet many engineers continue 
to specify their favorite supplier’s pat- 
ented fitting without exploring the field 
for equally good substitutes at half the 
price. This is true of instruments, elec- 
trical equipment, hardware, and all other 
purchased items. Probably the largest 
single item is the engine. If it were pos- 
sible to use an engine which is in large 
volume production for other uses, a large 
cost saving could be achieved. Getting 
a satisfactory engine at a really good 
price is worth more effort than has ever 

(Continued on page 158) 
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Each B-19 wheel 
a 55,000-pound load on runway. 


places nearly 


By KURT RAND 








Runways can be built to support any plane contemplated, say engineers. 


In only a few locations might subgrade conditions make the cost extreme. 


elopments and 

the growth of air transportation, are 
reaching into the future with tentative 
plans for planes two or three times as 
large as any now flying commercially. 
They can build the planes, and they will 
build them when the air commerce of the 
future warrants it 

But will they be landplanes or flying 
boats? 

Glenn L. Martin, who is building both, 
has recently stated that modern land air- 
craft have about reached their maximum 
practical limit in size because larger 
planes cannot be supported by most pres- 
ent-day runways. Mr. Martin lists a 
number of advantages for the flying boat, 
among which is the fact that most of the 
world’s large cities are located on water 
—thus the “runways” for flying boats are 
already there. Only terminal facilities 
are needed. 

The advantages of the flying boat cited 
by Mr. Martin have considerable merit, 
but airport specialists do not admit that 
landplanes are even approaching the 
maximum ability of runways to support. 
Nor does Mr. Martin’s belief that, even 
if built they would be too expensive, seem 
to be entirely supported by the facts. 
There are many “if’s,” of course. A few 
locations might be inordinately expen- 
sive; others would be economical. 

Earl F. Kelly, chief of the Division 
of Physical Research of the Public Roads 
Administration, states flatly: “We can 
build a runway to support any wheel 
load the aircraft designers come up with.” 
Paul H. Stafford, of CAA’s Airports Di- 
vision, concurs fully. “Runways present 


ESIGNERS of aircraft, stimulated by 
recent technical dev 





no limitations whatever on the size of 
modern landplanes.” 

An example of advanced design of run- 
ways is New York City’s Idlewild Air- 
port. 

Idlewild’s runways will be able to ac- 
commodate planes of 300,000 pounds gross 
weight. 

The CAA’s “Design Manual for Airport 
Pavements,” already contains charts list- 
ing the desirable thickness of wearing 
surface, base course and subbase for 
flight strips to support planes up to a 
gross load of 160,000 pounds. CAA went 
no further because such a maximum ap- 
pears sufficient for the moment. 


Heaviest of the world’s landplanes at 
present is the Army’s mammoth B-19, 
which would’ gross around 164,000 with 
a maximum load. From such a point the 
trend is downward, encompassing the Su- 
perfortresses weighing approximately 
120,000 pounds, the Lockheed Constella- 
tion, of 84,000 pounds; the Stratoliners, 
45,000 pounds; and the familiar 21-passen- 
ger DC-3’s which weigh about 26,000 
pounds. 

Kelly, joined by A. C. Benkelman, PRA 
research specialist, explains that the only 
limitation on runway construction which 
can be foreseen for the immediate future 
is the matter of cost. 





The crux of runway design is the subgrade. A well-drained subgrade can be engineered 
to support any weight of airplane which can be placed on its waterproofed surface. 
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“Forget the costs and you can build 
any desired runway,” the two engineers 
said. “It is a simple matter to increase 
the thickness and quality of your sub- 
base and wearing surface to support any 
projected plane weight. But it runs into 
a lot of money.” 

Benkelman points out that the build- 
ing of runways is no more complicated 
than the job of constructing modern 
highways where costs, and not physical 
limitations, are the restraining factor. The 
nation’s highways, on an average, are de- 
signed for a wheel load of some 10,000 
pounds. For years it was a constant race 
between PRA and the truck manufac- 
turers—the former building better and 
better highways to carry bigger and bet- 
ter vehicles. Finally the cost factor be- 
came the determining item. 

The cost features of New York’s Idle- 
wild airport are not at hand but some 
of the more pertinent statistics on its 
runways are available. Latest designs 
for this airport, located in the southwest 
corner of Long Island on the north side 
of Jamaica Bay, call for runways of 12- 
inch-thick concrete slabs, 200 feet wide. 
There will be six flight strips—two 10,000 
feet in length; one 8,200 feet, another 
7,500 feet, a fifth of 6,500 feet and a sixth 
6,000 feet long. The runways are de- 
signed to support plane weights of 300,- 
000 pounds. The builders anticipate that 
such huge aircraft will have at least four 
wheels and are calculating for a weight 
of 75,000 pounds per wheel unit. 

CAA’s Stafford believes that present- 
day runways will be able to support two 
to four times their normal load through 
spreading the weight on multiple landing 
gear units. He envisions the possibility 
of stringing out eight tires under the 
wing of a giant plane, although recogniz- 
ing that such construction adds greatly 
to the weight of the aircraft, lowering its 
speed and load-carrying ability. 

CAA’s airport manual assumes the fol- 
lowing gross loadings for design pur- 
poces: 

1. Major air terminals—120,000 pounds. 

2. Other airports expected to serve 
commercial airlines—74,000 pounds 

3. Airports not expected to have regu- 
lar commercial transport service—30,000 
pounds. 


“Since the major portion of the planes 
which will use the airports have not yet 
been designed, specific figures on tire 
pressure, spacing and number of tires will 
not be assumed for a particular design,” 
the manual states. 

“However, the charts are based on the 
gross load carried on two tires. Since 
the present trend towards spreading the 
load on more tires may be expected to 
continue, pavements designed for 120,000 
pounds gross load will probably be ade- 
quate to carry future aircraft weighing 
200,000 to 300,000 pounds.” 

Edward Warner, vice-chairman of the 
Civil Aeronautics Board, has expressed 
the opinion that, for the purposes of civil 
aeronautics, it will probably be sufficient 
to have 25 airports in the United States 
capable of handling airplanes of above 
150,000 pounds weight. Potential mili- 
tary uses, of course, may be more de- 
manding, he adds. 

Pointing out that five years ago there 
were only two aircraft in the United 
States which bore a maximum static load 
of more than 16,000 pounds on any one 
wheel, while today there are thousands 
of planes with a maximum static load per 
wheel of around 30,000 pounds and at 
least one for which the unit load exceeds 
60,000 pounds, Warner said: 

Increase in size seems unlikely to con- 
tinue indefinitely; but there is no reason 
to suppose that a ceiling has yet been 
reached. Much of the talk of aircraft of 
a million pounds gross weight or more 
has been ill-informed; but a leading 
American manufacturer has reported that 
serious study has been given to a ma- 
chine designed to accommodate 400 pas- 


sengers 
















An idea of the loads placed on run- | 
ways by huge planes is given by B-19 
tire, which supports one-third of the 
craft's 164,000-pound gross weight. 


“Lord Beaverbrook, speaking for the 
British government, has indicated that a 
transport now under order will have a 
gross weight of over 220,000 pounds. The 
‘flying wing,’ which is beloved of artists 
illustrating dreams of the future world 
and which also possesses some very real 
merits if its handicaps can be overcome, 
is limited by considerations of storage 
volume available in the wings to gross 
weights of at least 200,000 pounds and 
more probably of 300,000 or more. 

“If airport planners ask for a projection 
of the future in this respect, it is my per- 
sonal belief that we are likely, although 
by no means certain, to see aircraft of 
over 300,000 pounds gross weight in use 
within the next 15 yéars; and that the 
maximum weight may reach 400,000 
pounds but probably will not go beyond 
that. 

“Aircraft of more than about 150,000 
pounds gross weight are likely to be used 
only on services on which it is necessary 
to fly for distances of 1,500 miles or more 
without stopping for fuel, and possibly 
on a very small number of routes of ex- 
ceptionally heavy traffic within the 
United States; and their use is accord- 
ingly likely to be limited to a relatively 
small number of landing areas.” 

Many other aviation experts will join 
Warner in his forecast that the giants of 
the air will be used only for long-dis- 
tance flights, particularly ocean crossings. 
The advantage of air travel is speed and 
frequent schedules. On short hops within 
the United States, for example, this can 
be obtained only through the use of 
smaller planes. The super planes of the 
future will be uneconomical to operate 

(Continued on page 142) 
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FABRIC 


TESTER 


By CHARLES W. PALMER 


Automatic testing device operated by adjustable 


spring plunger may solve problem of checking 


aircraft fabric without cutting out a sample. 


Rotten fabric will not “keep ‘em fly- 

ing.” In fact, a number of deaths 
have been caused by deteriorated fabric 
torn from the wings during flight. De- 
terioration of both the fabric and dope 
begins from the moment the airplane ac- 
quires new covering. This is caused by 
moisture and heat—and it gets hot inside 
of a wing. On a normal sunny day, tem- 
peratures will reach 180°. Such accidents 
can be eliminated by frequent and ac- 
curate determinations of the condition of 
the fabric. The necessity for accurate in- 
spection procedures is appreciated when 
it is realized that over 90 per cent of all 
aircraft are fabric-covered and that the 
majority of metal-covered aircraft have 
fabric-covered control surfaces. 

Until now, aircraft inspectors have 
been seriously handicapped by the lack 
of a practical and accurate device which 
can be applied to the actual airplane any 
time and anywhere, and which will im- 
mediately tell them if the fabric is no 
longer strong enough to support the air- 
plane. They have had to rely on their 
sense of touch combined with their in- 
dividual judgment 

The present procedure is to push the 
fingers against the fabric, and to decide 
from experience whether the airplane 
should be recovered. Even though highly 
experienced inspectors are employed for 
this purpose, the sense of touch can never 
become as accurate as a carefully cali- 
brated and adjusted mechanical device. 
Neither the inspector nor the owner is 
completely happy about current methods 
Rotten fabric that has been recently 
doped appears taut, and fabric that ap- 
pears slack may only need redoping 
Every inch of fabric must be carefully 
examined since the deterioration may be 
local. When in doubt the inspector has 
no choice but to produce the dreaded 
knife and to cut out numerous samples 
for laboratory testing. This usually 
causes the owner to moan loudly A 
more accurate means for detecting seri- 
ous deterioration of aircraft fabric has 
become a necessity 


Jj Borien tt literally fly on their fabric 


In order to remedy this situation, the 
Technical Development Division of the 
Civil Aeronautics Administration has de- 
veloped an automatic testing device for 
use by the inspection personnel. This 
device is a little over a foot long and 
consists of a cylindrical handle with a 
small disc-like pad on one end. The pad 
is attached to a stem which slides up 
into the handle. When the pad is placed 
against the fabric and the handle is 
pushed down, an internal spring is com- 
pressed and automatically released. This 
drives a cylindrical hammer against a 
pin which extends down the stem and 
through the center of the pad. The in- 
ternal spring is adjusted for the various 
grades of fabric so that the pin will pene- 
trate fabric that has become dangerously 
rotten even though it has been redoped. 
It will not, however, penetrate airworthy 
fabric. If the dope has become brittle, 
the use of the instrument will produce 
cracks. When both dope and fabric are 
in airworthy condition, the pin will not 
penetrate, nor will the dope crack. Only 
a slight dent will result This disappears 
within a few minutes 

The adjustment of the instrument for 
various grades of fabric is determined by 
an extensive series of tests which com- 
pare the minimum spring force required 
for penetration with the tensile strength 
of the doped fabric. These tests are be- 
ing carried out for the CAA by the Na- 
tional Bureau of Standards. In this work 
the use of the instrument under widely 
varying temperature conditions is being 
considered. Thus, the instrument is used 
against test panels in a cold room at 
temperatures of —40°. Penetration and 
tensile tests also are conducted in a 
chamber heated to 160° 

A number of these instruments now 
are being made and will be placed in the 
hands of inspectors for service use to 
determine their practicability. Thus the 
sense of touch may be replaced with a 
convenient mechanical device which will 
determine accurately whether the fabric 
covering of airplanes has become unair- 
worthy. END 













































CAA inspector may use testing device 
in any position to make numerous tests. 


Exploded view of tester. The springs 


adjust for various grades of fabric. 
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Airspeed Indicator 


Typical instrument panel of a North American Texan, advanced training plane, 


showing position of airspeed indicator on panel and closeup of indicator dial. 








Cutaway drawing showing how airspeed 
indicator operates. Diaphragm actuates 


rocker mechanism which works pointer 


an airplane is travelling relative to the 

air through which it is flying. The dial 
reading tells the pilot the indicated air- 
speed of his plane. He uses this figure in 
controlling the performance of the air- 
craft. 

Every airplane has a definite range of 
rated airspeed values which are related 
to safety and efficiency of operation For 
example, there is a rated minimum air 
speed—and any effort to operate an air- 
plane below its stalling speed, as ‘it is 
called, may result in the airplane becom- 
ing unmanageable. Also, there is a rated 
maximum airspeed for each airplane be- 
yond which it may not safely go; the pilot 
uses this figure to keep his aircraft with- 
in design limitations as to speed in dives. 
In addition, there is a rated cruising air- 
speed for each individual aircraft; and, 
to assure efficient engine performance, 
this figure should not be exceeded in 
level flight. 


T= airspeed indicator shows how fast 


Sun MPH, 
¢,'60 > 


Jhe airspeed indicator is a simple mechanism whose 
operation is based on the differential between impact 
air pressure and that of the surrounding (static) air. 


Taken from a recent Bendix Aviation Corporation booklet. 


For navigational purposes, indicated 
airspeed must be converted into true air- 
speed. These two are identical under 
normal sea-level pressure and tempera- 
ture—29.92 inches of mercury at 59°. At 
higher altitudes, true airspeed is derived 
from indicated airspeed by correcting the 
latter to account for lowered atmospheric 
pressure and for temperature changes. 

The required correction may be rather 
closely approximated by adding two per 
cent to the indicated airspeed for each 
thousand feet above sea-level. For ex- 
ample, if an airplane is flying at an alti- 
tude of 30,000 feet and at an indicated 
airspeed of 200 m.p.h., its true airspeed 
is approximately 320 m.p.h. However, for 
precise navigational usage, a more ac- 
curate true airspeed figure is required; 
hence tables, calculators or charts are 
used in making the conversion. 

In addition to its many other uses, the 
airspeed indicator is helpful in determin- 
ing—under conditions of blind flight— 
whether an airplane is pointed up or 
down, since a nose-up position causes a 
decreased airspeed while a nose-down po- 
sition will produce increased airspeed. 

In construction (see cutaway), the in- 
dicator consists primarily of a diaphragm 
assembly (1) and a linkage system; the 
latter converts linear diaphragm deflec- 
tion into angular motion of a pointer. The 
linkage system is, in turn, composed bas- 
ically of a rocking shaft (2), a sector (3), 
and a pinion (4). The tapered staff (5) 


carries the pointer (6) which moves 


around the dial. All units are contained 
in a case. 

The airspeed indicator is essentially a 
sensitive differential pressure gauge 
which measures the difference between 
impact air pressure and static air pres- 
sure. Impact pressure is supplied by the 
pitot side of the pitot-static tube. Static 
pressure or pressure of the surrounding, 
undisturbed air is led to the inside of the 
instrument case by the static side of the 
pitot-static tube. 

As the speed of the airplane increases, 
impact pressure becomes greater and 
greater, and this results in an increasing- 
ly wider differential between impact and 
static pressures. The diaphragm expands 
more and more as the pressure inside it is 
built up; measurement of the amount of 
expansion gives the indicated airspeed. 

The linear motion of the diaphragm is 
not very great and, therefore, the linkage 
system must amplify as well as transmit 
this minute motion. 

The linkage system operates very 
simply. When the diaphragm (1) ex- 
pands, the rocking shaft (2) picks up the 
motion, transmits it to the sector (3); the 
latter turns the pinion (4) and the ta- 
pered staff (5). The pointer (6), which 
is attached to the tapered staff, moves 
around the calibrated dial, thus giving 
the indication of airspeed. The hair- 
spring (7) keeps the linkage taut, and 
causes it to follow a contracting dia- 
phragm movement as the airspeed de- 
creases, END 
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gines have a remarkable record of 

achievement. They have _ incorpo- 
rated virtually all the developments and 
characteristics of the big engines in their 
little power plants except superchargers— 
and they can obtain power much easier 
by other methods. 

What do I mean by lightplane engines? 
This discussion relates only to four-cylin- 
der, horizontal opposed air-cooled engines 
which comprise 90 per cent of all aircraft 
engines under 100 h.p. The only com- 
panies manufacturing such engines in the 
40- to 80-h.p. range from 1936 to 1940—the 
four-year period covered by a survey on 
which this article is largely based—were 
the “Little Three”—Aircooled Motors Cor- 
poration, Aviation Manufacturing Corpo- 
ration, and Continental Motors Corpo- 
ration. 

Lightplanes equipped with “Little 
Three” engines have long since graduated 


Mcines have 2 re of lightplane en- 





The “Little Three" comprise 90 per cent 


of all engines under 100 h.p. Top to bot- 
tom are Continental, Franklin, Lycoming. 














LIGHTPLANE 


Engine Problems 
By Lieut. Col. RALPH S. WHITE, AaF 


Formerly Chief, Power Plant Section, CAA 


Joday’s lightplane engines are efficient and 
dependable. but they still have their problems. 


from the pioneer stage to an established 
position. Despite the great progress that 
has been made, however, there still are 
many problems affecting lightplane en- 
gines. Among these problems are: (1) 
failures, (2) idling, (3) icing, (4) educa- 
tion, (5) replacement parts, (6) fuel and 
oil, (7) detonation, (8) quality control, 
(9) overhaul, (10) starting, (11) person- 
nel, (12) vibration, (13) noise, (14) stand- 
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FIG. 1. RECAPITULATION OF POWER- 


PLANT FAILURES ON AIRPLANES 
EQUIPPED WITH THE “LITTLE THREE” 
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service. The reports have 
been the basis of new Gov- 
ernment requirements, 





FIG. 2, POWERPLANT FAILURES ON AIRPLANES 
EQUIPPED WITH THE “LITTLE THREE” ENGINES 





74 


corrective action by the CAA, and more 
complete inspection instructions to catch 
difficulties before they can occur. Accom- 
panying tables show 921 power plant fail- 
ures in a survey from 1936-1940, inclusive. 
The total is broken down into the various 
parts of engines which have failed as well 
as the airplane installation and propellei 
items. It is possible to read from the 
charts the percentages of each item with 
respect to the total. 

As may be seen in Fig. 1, the engine, 
airplane and propeller were responsible 
for 57, 40, and three per cent of the total 
failures. Surprisingly these percentages 
did not vary much throughout the years 
of this survey. 

2. Idling. There were 38 and 149 cases 
of idling difficulties in flight in 1939 and 
1940 respectively. The aftermath of many 
conferences and much correspondence be- 
tween the Civil Aeronautics Administra- 
tion and the airplane, aircraft engine and 
carburetor manufacturers culminated in 
the promulgation and eventual distribu- 
tion of Airworthiness Maintenance Bul- 
letin No. 41 and Certificate and Inspection 
Division Release No. 36 to all owners of 
the affected aircraft. This distribution 
probably represents the largest mass dis- 
tribution of corrective action ever under- 
taken by the Administration. 


FIG. 3. POWERPLANT FAILURES ON AIRPLANES 
EQUIPPED WITH THE "LITTLE THREE" ENGINES 


3. Icing. The prevention of carburetor 
icing is being attacked vigorously by en- 
gine and carburetor manufacturers, as 
well as by the airplane manufacturers. 
In general, the solution of this problem is 
being effected by the provision of an ade- 
quate amount of heat to the carburetor 
air, but attention is also being focussed on 
heater design details and the proper use 
of carburetor heat. Carburetor manufac- 
turers are giving much more of their at- 
tention than formerly to air intake design, 
realizing that this adjunct to the carbu- 
retor has a very imporant influence on 
carburetor performance. 

4. Education. Although the title “Edu- 
cation” is generally used, “lack of educa- 
tion” and not “education” is the problem 
at hand. By the term “education” I have 
in mind the means that should be adopted 
to effect the utmost co-operation between 
airplane, engine and propeller manufac- 
turers so that an efficient, serviceable and 
airworthy power plant installation will 
result; means to indoctrinate owners, op- 
erators and mechanics with knowledge of 
the best servicing, operating and mainte- 
nance practices which have been devel- 
oped by these manufacturers; and means 
to imbue pilots and mechanics with the 
responsibility to see that these practices 
are carried out in the interest of safety 
and serviceability. 

The haywire, friction- 
tape, and shellac type of 
airplane installation has 
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1939 = 1940 the present-day picture. 
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dreds of other instances on record in 
which service difficulties were quickly 
brought under control subsequent to the 
release of such bulletins. 

The general public must realize that al- 
though 100 per cent safety is the ultimate 
goal, no form of transportation has ever 
attained this Utopia. The safety record 
achieved by the airplane and its compo- 
nent parts does compare favorably with 
other forms of modern transportation, 
however. 

Governmental inspection personnel 
must be painstaking in assuring that min- 
imum airworthiness requirements are al- 
ways attained. They must judge things 
uniformly and impartially and must have 
the ability to distinguish between the im- 
portant and unimportant details—an 
achievement in this case since there are 
so many unknown factors. 

5. Replacement Parts. The general 
problem of engine replacement parts has 
been given considerable study in the past. 
The policy on this matter has been clearly 
expressed in the Federal Government’s 
Civil Air Regulations. 

It is known, in general, that the aircraft 
engine manufacturer, not unlike the auto- 
mobile manufacturer, is unsympathetic 
toward the use of so-called “pirate parts” 
in his product. His engine is the result 
of a co-ordinated organization composed 
of engineering, metallurgical, manufactur- 
ing, inspection, service and sales depart- 
ments. Many hours of developmental 
testing have been run on each mode! be- 
fore it is submitted for airworthiness ap- 
proval. Moreover, a great deal of experi 
mental testing is constantly in progress to 
improve the reliability and service life of 
each model. Progressive engine compa- 
nies continually investigate materials and 
accessories for their engines. 

6. Fuel and Oil. In order to protect 
their engines, most engine manufacturers 
have adopted the policy of establishing 
fuel and oil specifications. These may 
either be established from laboratory tests 
or correspond to the characteristics of a 
particular fuel or oil with which the en- 
gine successfully completed the pre- 
scribed tests. 

7. Detonation. For practical purposes 
detonation may be defined as a too-rapid 
burning of a portion of the combustible 
mixture in the cylinder. The general in- 
dications of detonation, causes of detona- 
tion, results of detonation, and prevention 
of detonation are discussed in many en- 
gineering texts. 

8. Quality Control. By “quality con 
trol” is meant the extensive and exhaus- 
tive system of inspection and tests to 
which all engine parts, both individually 
and collectively, must be subjected to in- 
sure that the complete engine, will give 
satisfactory service through at least sev- 
eral overhaul periods. If failures occur 
with any degree of regularity, although 
the general design is satisfactory, it is vir- 
tually certain there has been a breakdown 
in the quality control of the particular 
part that failed somewhere along the in- 
spection line. 

Good quality control insures a high 
standard of quality, satisfactory perform- 
ance, and satisfied customers. 

(Continued on page 146) 
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viation Needs 


SUPER-SALESMEN 


By Senator 


KENNETH S. WHERRY 


United Sgates Senator from Nebraska 


Jhe hope of private flying lies in 
businessmen. It can advance only as 
fixed-base operators use business 


methods in selling it to the public. 


Senator Wherry was a successful busi- 
ness man before going to the Senate 


now is on the Small Business Committee. 


ship in the aviation industry, we must 

create a demand for new planes. And 
on our ability to maintain such leader- 
ship depends the success of our efforts to 
keep the peace, to establish our leader- 
ship in the post-war world economy, and 
to preserve the American tradition of 
making more and better products than 
the other fellow 

There are many ways of gaining this 
objective. One method is for the Gov- 
ernment to subsidize aircraft manufac- 
turers with billions of dollars and let the 
economics of the post-war program go 
hang. This method I do not favor. An- 
other scheme is to encourage the indus- 
try with small subsidies, trusting that 
public demands will balance the books. 
It is a better proposal than the first, but 
again I am inclined to dissent. It is my 
conviction that, with the help of private 
American enterprise, no aviation sub- 
sidies whatsoever should be necessary. 

The aviation enterprise can, to a de- 
gree, be promoted by big business. 
Large aircraft manufacturers can supply 
the know-how that will produce good 
planes which can be owned and oper- 
ated on moderate incomes and can be 
turned out in large numbers. Engineers 


I" AMERICA is to continue its leader- 


rs 


can add their share to the enterprise in 
new safety and economy factors. But to 
my mind the post-war lightplane market 
will die aborning unless small business- 
men contribute their share to its growth 

I refer, specifically, to the so-called 
fixed-base operator. He was graduated 
from the status of a sand-lot mechanic 
to that of the small-businessman during 
the war. He managed his new task suc- 
cessfully as the pilots he helped train 
for war purposes—now beyond the 100,- 
000-a-year mark—will testify. But if he 
fails to do an equally successful job in 
selling aviation to the post-war public, 
he and private aviation in general will 
return to the sand-lot status—and the 
nation as a whole will suffer irreparable 
loss. He alone can sell flying to the gen- 
eral public. 

Briefly, aviation must build a strong- 
linked chain from factory to consumer 
similar to the chain forged by the auto- 
mobile industry which gave that indus- 
try its outstanding economic strength 
during the early decades of this century. 
The first link of aviation’s chain has al- 
ready been forged—we can build planes 
in great numbers and our engineers are 
making them safe and useful. The last 
link is potentially ready—the public has 
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learned to look upon the airplane as a 
possible additional instrument to speed 
up modern living and make it more 
pleasant. 

But between the manufacturer and the 
consumer must be another link—an ag- 
gressive sales organization. Aircraft man- 
ufacturers and aces can talk themselves 
hoarse about the pleasure and safety of 
flight and civic groups will probably 
listen attentively if not with enthusiasm. 
After these headliners are through, there 
must be someone—or a number of some- 
ones—who will follow up such inspira- 


tional salesmanship with solid facts, 
practical proposals—home-town, horse- 
sense presented by home-town men. 


Here is the job for fixed-base operators. 
Many of them are already members of 
civic and social groups in their commu- 
nities. They. are our neighbors, they 
speak our language, they know our 
problems. They alone can convince av- 
erage citizens that the airplane will offer 
practical and economic solutions to at 
least some of the problems confronting 
us. 

If money is to be spent for public 
works a good portion of it should go 
into the development of airfields. 

(Continued on page 140) 
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Los Angeles school children visit 
airport for first-hand education. 
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JSE PROGRAM 


By ROBERT H. HINCKLEY 


Director, Office of Contract Settlement; former Assistant 
Secretary of Commerce for Air 





"USE" means "Useful, Safe, Easy.” It stands for an aviation 


goal to be attained by education, airports, wise regulations. 


“m™ ILOTS will be a dime a dozen after 
this war. Why will we need to con- 
tinue training pilots in the schools 

and colleges?” 

That is the objection I frequently hear 
to the suggestion that we should “air- 
condition” our people, including giving 
them flight training in our high schools 
and colleges. Such a question clearly 
demonstrates that many persons do not 
understand what we mean when we talk 
about air-conditioning. They think the 
term is just another wise-crack, when, as 
a matter of fact, it is very precise diction. 

It means exactly what it says: condi- 
tioning our people to the air just as the 
South Sea Islanders are conditioned to 
the water—that other strange element to 
man. 

Air-conditioning is education for life in 
a three-dimensional world. 

It is obvious that if people are to be 
at home in the air they must fly. This 
means that we must remove the hin- 
drances and supply the incentives neces- 
sary to get people into the air. In short, 
we must make personal flying useful, safe 
and easy. For purposes of brevity and 


identification I have called the program 
for reaching this objective “The USE Pro- 
gram,” taking the initial letters from the 
words, “useful,” “safe” and “easy.” 

The USE Program embraces four mini- 
mum requisites: 

1. Mass aviation education. 

2. Adequate landing areas. 

3. Wise regulations. 

4. Research—human and technical. 

In order to get people into the air we 
must make it easy for them to learn to 
fiy, and this means aviation education on 
a mass basis, just as physics, chemistry 
and mathematics are taught on a mass 
Dasis 

What is the best way of going about 
this program of mass aviation education? 
To anyone familiar with the history of 
the Civilian Pilot Training Program the 
answer should be obvious: Place the re- 
sponsibility for the actual training where 
it belongs, on people who know how to 
do it, people who have the experience 
and facilities for conducting mass avia- 
tion training. In other words, make full 
use of existing facilities—decentralize and 
delegate. The nation’s schools, from ele- 





mentary grades through the college level, 
must assume the responsibility for tak- 
ing aviation into their curricula. The 
fixed base operators of flying schools 
must be responsible for the flight train- 
ing, the laboratory complement to the 
theory taught in the schools. 

This philosophy of pushing responsibil- 
ity out to the people motivated the Civil- 
ian Pilot Training Program and was 
based on the belief that the American 
people could be trusted to carry it out 
The soundness of that policy has been 
proved time and again. The safety rec- 
ord, in particular, astounded everyone— 
especially those persons who insisted that 
we would kill hundreds of students un- 
less the plan were Federally-operated 
and controlled. 

In a way, however, the CAA started 
at the wrong end of the educational scale 
in its air-conditioning program and knew 
it. The easiest and most natural way to 
teach people anything is to catch them 
young and tell them everything. The air- 
conditioning program should have started 
in the elementary and secondary schools. 

(Continued on page 124) 
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Northrop Black Widow span: 66 feet. 
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BELL KINGCOBRA 
Fighter 
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PERTINENT Facts: Originally ordered by the AAF as the 
P-63, the Kingcobra now is going almost exclusively to 
the Russian air force under lend-lease. A stepped-up 
Airacobra with a laminar flow wing and larger engine, 
the Kingcobra is officially reported as having a 1,550- 
h.p. Allison engine, although an Australian source re- 
cently stated that the engine was 3,000 h.p. Wing span 
is about 38 feet, length about 30 feet. Top speed is 
close to 400 m.p.h., service ceiling is 35,000 feet. Arma- 
ment includes the 37-mm. cannon in the nose, and four 
.50-cal. machine guns in the wings. 


Wat To Look For. The main recognition features of 
the Airacobra are retained in the P-63. The laminar 
fiow wing, however, is thinner Main differences are 
the redesigned tail unit and the four-bladed propeller. 
The engine remains behind the cockpit, driving the 
propeller through a shaft. The landing gear is tricycle. 





FAIRCHILD PACKET 


Transport 
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Newest Fairchild design to be an 
nounced is the Packet, technically the C-82. Designed 
to haul cargo or troops, and for glider towing, the 
Packet made its first flight September 10, 1944. It is 
powered with two 2,100-h.p. Pratt & Whitney engines, 
which give it a loaded top speed of 221 m.p.h. at 13,000 


PERTINENT FACTS: 


feet; cruising speed is 180 m.p.h. Service ceiling is 
22,100 feet. Range is 3,500 miles carrying a 3,360-pound 
payload, though loads as high as 20,000 pounds can be 
carried short distances. Maximum gross weight is 50,- 
000 pounds. Wing span is 106 feet, length, 75 ft. 10% 
in.. height, 26 ft. 4 in 


WHat To Look For: The high cantilever wing is par- 
ticularly marked hy the unusual center section, which 
has anhedral, or an inverted gull Other recognition 
features are the two tail booms and twin rudders, and 
the deep, fat fuselage with its large cargo entrance at 
the rear. Landing gear is tricycle. 
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YAK-9 
Fighter 





PERTINENT Facts: This is one of Russia’s best single 
seat fighters. It looks somewhat like, and is in the same 
general class as, Britain’s Spitfire. Designed by Alex- 
ander Yakolev, the YAK-9 is built mainly of wood and 
plywood. While accurate data are not available, the 
following are believed to be reasonably accurate: the 
engine is 1,800 h.p., liquid-cooled, and has a cannon 
firing through the propeller hub. Wing span is 32 ft. 
10 in., length, 27 ft. 10 in. Top speed is about 390 
m.p.h., gross weight about 6,000 pounds Armament 
includes the cannon and two machine guns. 





Wuat To Look For: The cantilever wing has an un- 
usual amount of taper on both edges, and pointed tips. 
The three lines under each wing appear to indicate 
rocket launchers. The fuselage retains its thickness 
back to the tail, tapering only slightly. The landing 
gear is conventional and retracts. 
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SALLY Ill 


Medium Bomber 








PERTINENT Facts: This is the Mitsubishi Army 97-3, 
better known by the Allied air forces as Sally I/I. An 

old design, produced first in 1937, the Sally /ll is the 
latest modification. It is powered with two 1,450-h.p 
air-cooled engines, carries a crew of from five to seven. ° 
Wing span is 74 ft. 5 in., length, 52 feet. Top speed is 

285 m.p.h. at 14,000 feet, service ceiling is 30,000 feet. 
Armament consists of a nose gun, a dorsal turret and 

a fixed tail “stinger” which can be seen in the pho- 
tograph above. 


Wuat To Look For: The wing has sharp leading and 
trailing edge taper and pointed tips. The fuselage and 
tail group follow conventional lines; the landing gear 
Fiyinc, January, 1945 is the standard retractable type. The tail wheel is fixed. 

















The current model of the Mustang now is equipped to carry a three-rocket launcher similar 
to the infantry bazooka under each wing. Tubes can be dropped from racks in flight. 





New tail turret now installed on Liberator bombers (left) weighs 200 pounds less than old These new light canvas benches are replacing 
turret (right), is hand-operated instead of power-driven. Cone of fire also is increased. bucket seats in C-54's, may later go in C-47's 
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A seven-ton Tetrarch tank rolls out of a British General Hamilcar glider which carried it to France. Hamil- 
cars usually are towed across the Channel by heavy bombers like the Short Stirling or the Avro Lancaster. 
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General Air Transport CG-16 glider was designed by Hawley Bow- 
lus, has payloed of nearly five tons. It has twin booms, retract- 
able tricycle gear, airfoil-shaped fuselage. It carries 30 soldiers. 






Another new helicopter is the Aeronautical Products A-!, powered 












with a 135-h.p. Lycoming, giving it 85-m.p.h. cruising speed. 





Martin Mercury airliner is based on Marauder bomber, has 2,100 
h.p. engines. With 36 passengers, gross weight is 33,500 pounds, 


" ae / it | top speed 314 m.p.h., stalling speed, 80. Normal range 700 miles. 
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Republic's post-war amphibian has 175-h.p. engine, top speed of y 

120, cruises at 105. Gross weight is 2,600 pounds, range, 600 New British Fleet Air Arm two-place fighter is Fairey Firefly. 

miles. It is four-place and all-metal. Price guess is about $4,000. It has four 20-mm. cannon, Rolls-Royce Griffon engine. Span is 
44 ft. 6 in., length, 37 feet; height, 13 ft. 7 in. The wings fold. 


a4 


This striking action shot shows a Jap-operated Douglas DC-3 
Typhoon (top photo), has same engine. Tempest span is 41 feet, being shot down by the gunners of U. S. Navy Liberator from 
length, 33 ft. 8 in. Armament is four 20-mm. cannon. Another which the picture was taken. Known by code name “Tess,” this 
variant of same design was Tornado; all were nearly same size. 


British Hawker Tempest (lower photo) closely resembles older 


Jap DC-3 had modified cowls and props, and shortened de-icers. 





82 


| Learned About Flying 
From That!—No. 63 


- 
. 


’ eS 
i... : 





By SAM A. PATCHETT, Jr. 


Former WTS trainee, now modification inspector 


for Consolidated Vultee 


Aircraft Corporation 


A broken crankshaft taught this pilot never to trust 


balky planes or mechanics who guess at what's wrong. 


HERE is nothing extremely exciting or 

spectacular about this incident, but 

there is something to be learned from 
it that may prove valuable to anyone 
who flies. We all permit ourselves to 
grow careless, especially after a great 
number of hours of flight without an in- 
cident such as this to remind us to be 
ever alert. 

I was enlisted in the Army Air Corps 
Reserve and taking a secondary War 
Training Service course. We were under- 
going flight training at Lansing, IIl., a 
suburb of Chicago, in the winter of 1942- 
43. Our planes were new and this was 
the first WTS program that had used 
them. Therefore most of the students 
took the craft for granted or just didn’t 
think anything could go wrong with 
them. The weather was cold and we 
hated to spend a lot of time out on the 
line looking over a plane that had less 
than a couple hundred hours of time on 
it. So we got by as easily as we could 
with the check-off sheet, passing up what 
was generally conceded to be in good 


condition and glancing casually at the 
instruments when we ran up the engine. 
The ships were Howard DGA-18’s pow- 
ered with a 160-h.p. Kinner engine, and 
they were a treat for those of us who 
had been spending almost all of our time 
in Cubs before the war. 

When we arrived at the field that Sun- 
day morning in November the weather 
was generally bad with a low overcast 
and fairly cold. We hadn’t been around 
long, however, before the clouds began 
to break and the sun came through. I 
got a call from the flight shack to report 
with my gear to fly an hour solo. 

The plane had already been marked up 
on the sheet as having been checked by 
another student so I gave it a casual 
check, looked at the gas and oil supply, 
checked the controls for freedom of 
movement, buckled on my chute—and 
climbed into the pit. A classmate gave 
me a crank and I sat there to let it warm. 

A mechanic helper came out to the 
line right after the plane had been 
started and informed me that it had been 


using an excessive amount of oil. It was 
his guess that the engine had been 
warmed too fast or had been flown with- 
out proper warm-up in the cold weather 
He instructed me to warm it up slowly 
for a full 20 minutes. All this should 
have aroused my suspicions but I failed 
to give it much thought and proceeded 
to warm it as instructed. 

After the warm-up period I ran the 
engine up to about 1,500 rp.m. and 
glanced at the instruments as I checked 
the magnetos. Nothing seemed unusual 
except that the oil pressure was just a 
trifle lower than normal. Right then I 
could have saved a great deal of trouble 
by reporting it to the mechanics and 
postponing my flight, but I was too eager 
to be off and a little thing like that just 
couldn’t be very serious. So I taxied 
down to the end of the runway and took 
off. 

It was my second hour of solo in this 
plane and I was enjoying myself im- 
mensely as I flew out to the practice area 
and prepared to practice my low se- 
quence, consisting of S-turns, shallow 8’s 
and rectangular courses. Everything was 
going swell when I happened to glance 
out the left side of the cockpit. What I 
saw almost caused me to leap out with- 
out even unfastening my belt. A stream 
of bluish-white smoke almost a foot thick 
was pouring out. A glance at the oil 
pressure gauge showed zero. I thought 
I must certainly be on fire but I could 
see no flame as yet and the engine tem 
perature was not exceedingly high on 
the gauge. The smoke was thick enough 
to look like I was skywriting, though. I 
turned my attention to landing some- 
where quickly while I still had some 
power available. The engine was losing 
revs and vibrating rather badly. I spot- 
ted a good field after what seemed ages 
and began an approach, not closing the 
throttle completely until I was over the 
wires on the edge. I cut the switch while 
it was still rolling and climbed out 
quickly, but the smoke had stopped with 
the engine so the fire worry was over. 

After collecting myself and calming my 
nerves I called the field on the nearest 
phone. A mechanic came out to check 
the engine, but after an hour or so of 
close checking he failed to find the trou- 
ble. It idled perfectly but when it was 
run up to about 1,500 revs the smoke be- 
gan streaming out of the stacks and the 
oil pressure dropped to zero. 

They changed engines the next day 
and flew the plane to the airport, taking 
the other engine into the shop to tear it 
down. I was on hand when they had the 
barrels off, pistons and rods. I watched 
them finish lifting the crankshaft out 
and it came out in two pieces! There was 
a jagged break across the middle of the 
bearing surface on the throw and the 
master rod had somehow held the break 
in place. The engine ran normally until 
the oil had become warm and thin 
enough to escape through the break and 
back up into the cylinders to burn with 
the gas mixture. Another cause may 
have been that the crack widened as the 
engine ran faster. 

The student who had flown the plane 

(Continued on page 138) 
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How nuch money 


DOES AN AERONCA DEALER MAKE? 





Facts and Figures 
Point to YOUR Opportunity to 
DO BIG BUSINESS 
WITH A SMALL AIRPORT 


You < 


a leader in your community—with a small 


an make a career for yourself —become 
airport operated under the Aeronca plan! 
Scores of other Aeronca dealers have done 
it—and you can, too, if you have the stuff! 


Let Aeronca show you how. 


THE AERONCA CREED 


“We will show young people how to get 
started in the Aviation business, and go 
as far as their energies and abilities will 
take them!” 
- ’ }. 
That's right ! Aeron will show you ow, 
Aeronca dealer “run your own 


aetails. 


Ask for 








0. E. DICKERHOOF, Chanute, Kan- 


sas reports: “...from then on 


sales increased until in 1941. 1 


sold 84 Aeroncas in one year.” 


—_ 


JOHN E. SCHWANER, Portola, Cal- 
ifornia, says: “Before the War we 
sold over 40 new Aeroncas, result- 


ing in a highly successful year." 


E. A. ELLISON, Cleveland, Ohio, 
writes that: “Our Aeronca franchise 
proved to be the most profitable 
phase of our aviation activities." 





LYMAN 5S. 
Kentucky 


COX, 
“Became dealer in 1938 


Jr., Owensboro, 


with one Aeronca. Now have 2 air- 


ports and 35 airplanes.” 
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HAROLD R. SCHESSELMAN, Man- 
“The 
Aeroncas in pre-War days produced 


kato, Minn. says: sale of 


my operation's greatest revenue.” 





E. G6. YOUNGS, Huron, South Do- 
kota: ‘During year prior to War 
our net profit from sale of Aeroncas 


was nearly $10,000." 


Get The Facts Now! Send, right now, for Aeronca’s valuable books showing how -you can do 


Big Business With A Small Airport. 
you to make your airport a year ’round paying business! Fill out and mail coupon today. 


go with 


AMERICA’S PERSONAL PLANE 


ERUONCA = 


AIRGRAFT CORPORATION 


MIDDLETOWN OHIO 


Al Bennett, Director of Sales 
Aeronca Aircraft Corp., 


10c for each 


4 


Address_ 
a 


Middletown, Ohio. 


Please send me the valuable 
one ordered. 


O “MAKING SMALL AIRPORTS PAY 


Aeronca booklets checked below. 


Learn for yourself just how far Aeronca actually will 


I enclose 


WITH AERONCA” 
“WHY YOU SHOULD BE AN AERONCA DEALER” 
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FIRST NIGHTER 
Sirs: 

Your article on Naval night fighting 
(October issue) was quite interesting, 
especially to those who were in the Solo- 
mons about that time. However, the 
first American night fighter outfit in ac- 
tion was the Army Night Fighter Detach- 
ment which started operations near the 
end of February, 1943, on Henderson 
Field. 

Shortly thereafter, the first night vic- 
tory was hailed by thousands of soldiers, 
sailors and marines who observed Lieut. 
E. C. Bennett, AAF, make the kill in the 
Solomons. 

Lieut. Rosert E. McConne tt, AAF 
Fresno, Calif. 





UNFAIR TO CREWMEN 
Sirs: 

I have just finished reading your Octo- 
ber issue, and was especially interested 
in the story dealing with life aboard a 
carrier. In this article you were quite 
correct about the life, thoughts and habits 
of the flying personnel—with one excep- 
tion. You seem to have underestimated 
the average aircrewman in indicating that 
his taste in literature was of a lower 
order than that of the pilots. 

I know that more than half of the air- 
crewmen in our squadron are men with 
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two or more years of college work. It’s 
true that in the early part of the war 
crewmen were enlisted who had very 
little training, but now the I. Q. require- 
ments are very high. 

On the carrier I have just left, popular 
reading material in the crew’s ready room 
was exactly the same as that of the pilots. 

ARM 2/c Ernest G. DEWHIRST 
European Theater 
NATS LIKED IT 
Sirs 

Your October issue was one of the best. 
I especially liked the article on NATS, 
since I am a member of that organiza- 
tion. I believe that FLyrmnc is one of the 
first magazines to mention our thriving 
airline. I’m awfully glad my subscrip- 
tion started with the October issue. 

Ens. J. S. TarLow, USNR 
Seattle, Wash. 





U. S. DEPARTMENT OF AIR? 
Sirs: 

Joseph A. Bors’ article “Planes vs. Bat- 
tleships” in the November issue of FLYING 
might better have been named “Carrier 
Planes vs. Battleships,” since his main 
subject seems to be the battleship’s need 
of the carrier, or vice-versa. 

Navies cannot take the initiative now 
as they did in Nelson’s day unless they 








"What the hell's so funny?” 





are out of range of land-based planes, or 
when the enemy’s airpower is insufficient, 
qualitatively subordinate, or simply does 
not exist. Why, then, do we handicap 
our aviation hy attaching it to old war- 
fare services whose best defense is simply 
their own inhibited version of airpower? 
Nowadays we are developing our air- 
craft to protect our Army and Navy, not 
to protect our country Events seem to 
indicate that the best way to conquer a 
country in modern warfare is to attack 
its resources and population. Since 
armies and navies operate in indecisive 
theaters, they dare not move until the 
issue is decided in the air above. A uni- 
fied air force, with its own air secretary 
in the cabinet, can best develop planes to 
fight, not for the land alone, not for the 
sea alone, but for control of the air 
which, once gained, insures the control of 
whatever lies below. 
Rosert DILKs 
Elizabeth, N. J. 





POST-WAR QUERY 
Sirs: 

I am a radio operator. Along with 
others in my classification I had six 
months of training in code, operating pro- 
cedure, and radio mechanics. Most of us 
have a code speed of 20 words a minute 
or better. We have been highly trained 
in the use of all aircraft radio equipment 
and our work is described as important 
to the success of every flight. But what 
we really want to know is what happens 
to us after the war. 

Will commercial aviation have a place 
for us? What benefit will we receive from 
our training in obtaining a post-war job? 

Crt. CLaupe D. HINCKLEY 
Shick General Hospital 
Clinton, Iowa. 
@ See articles by Frances Perkins and 
Charles D. Mattingly in this issue.—Eb. 





THE AEROPLANE 
Sirs: 

I am an ardent reader of FLiy1nc but | 
have noticed in a great many articles 
that data about our newest planes is 
quoted from The Aeroplane magazine 

For example, the first release of a 
picture of the Hellcat cockpit was through 
this magazine. 

How is it that these releases are granted 
to this foreign magazine before a maga- 
zine like Fiy1nc is allowed to print such 
information? 

Would it be possible to obtain a sub 
scription to The Aeroplane? 

W. T. PeckHam 

USNR—V-5 
Swisshome, Ore. 
® The right of British magazines to print 
information denied American readers has 
been a sore point for years. The facts 
seem to be that British censorship is 
either more reasonable or more lax. In 
any event, British magazines frequently 
publish detailed information on planes 
which U. S. authorities consider restricted 
and it is only possible then for U. S. mag- 
azines to gain permission to print on 
grounds of prior publication. For sub- 
scription information, write them at 
Bowling Green Lane, London. END 
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BENDIX 
EXPRESSOR AMPLIFIER 


1 Attenuates background noise 
| 


Maintains selected threshold level 


Designed to fit standard 19-inch relay racks, this 
unique amplifier occupying only 3% inches of panel 
space provides definite advantages—for it unites in 
one compact unit both an expander and a com- 
pressor. 


In fact the name “expressor” has been coined by 
Bendix to denote the combination of these features 
—a union which effectively solves two major prob- 
lems of communications equipment operation from 
noisy control points. 


The compressor so sharply limits gains beyond a 
selected threshold level that a 20 db increase in 





input level above threshold selected results in no 
more than a 1.5 db increase in output level. 


The expander effectively attenuates background 
noise and other undesirable interference until 
modulation is supplied. The amount of expansion 
and the levels at which expansion and compression 
become effective are adjustable by screw driver slots 
in the panel. 

An outstanding example of Bendix Radio Creative 
Engineering, this development is available to all 
users of communications equipment. 


For complete details write direct to the Sales 


Department. 
BENDIX IS A TRADE-MARK OF THE BENDIX AVIATION CORPORATION 





BENCIX sane omoor 


BALTIMORE 4, 


INDUSTRY 


BENDIX AVIATION MARYLAND 


FOR THE 


CORPORATION, 


AVIATION 
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ROCKETS: The Future of Travel Beyond the 
Stratosphere, by Willy Ley; Published by 
The Viking Press, New York, in 1944. 287 
pages. Price $3.50. 

This is not a book of information about 
modern jet-propelled planes and rocket 
guns. Discussion of the latter is limited 
to a page or so, and the author is frankly 
unconcerned with the jet-propelled plane 
as developed for military use. In his 
opinion the rocket as a weapon of war 
has reached its highest development. 

Use of the rocket as a space ship con- 
cerns Willy Ley most, and in this re- 
spect his new publication is a fascinating 
voyage with a writer of repute through 
uncharted regions usually thought of in 
terms of Buck Rogers and Flash Gordon. 

He has brought together a thorough- 
going discussion of the principles of 
rocket propulsion and the history of its 
development since 1200 A.D. And he has 
enriched this factual study with provoc- 
ative comment on man’s desire to con- 
quer limitations which keep him from the 
other “worlds” in our universe. 

Mr. Ley’s detailed account of progress 
made in rocket-ship experimentation be- 
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tween World Wars I and II will be of 
special interest to the serious student of 
aviation. It is still purely a matter of 
conjecture, but the tremendous advances 
in rocket propulsion during the present 
war may result in evolution of a success- 
ful “space ship.” As Mr. Ley points out, 
the history of rockets up to now, cen- 
turies-long though it is, may be only the 
threshold of one of the greatest adven- 
tures of all time—the conquest of space. 

Whether or not one shares with the 
author his convictions regarding the fu- 
ture of the rocket ship, this book belongs 
on any shelf devoted to the history of 
aviation. As Mr. Ley puts it, “the story 
of the rocket is part and parcel of the 
story of flight.”"—Vircrnra CRIM 


AAF—THE OFFICIAL GUIDE TO THE ARMY 
AIR FORCES; published by Simon and 
Schuster, New York, in 1944. 380 pages. 
Price $2.50. 

Months after its first release, AAF re- 
mains one of the best publication jobs 
ever turned out by a military service. It 
is packed with significant aviation de- 
tail that serves to clarify the develop- 





"Smith is having trouble with his oxygen mask again!" | 





ments of air warfare for the layman as 
well as for Air Forces personnel. 

Among hundreds of topics authorita- 
tively covered are descriptions of how 
men and planes are organized into flights, 
squadrons, commands; the individual re- 
sponsibilities of members of these groups; 
a concise discussion on AAF combat doc- 
trine and how air-war plans have been 
developed; a listing of the various com- 
bat air forces, their areas of operation, 
their achievements and probable objec- 
tives in the immediate future. Machine 
guns and cannon, helicopters and gliders, 
jet-propulsion and electronics—all these 
are discussed in language gauged to the 
knowledge of the average reader. 

Further attempt at clarification of the 
many complex features of air warfare is 
exemplified in the book’s 64 excellent 
full-page pictures and in its 175 diagrams, 
drawings and maps. 

The only apparent weakness of the 
work is its failure to properly acknowl- 
edge work of other branches of the armed 
services. This bias leaves the impression 
that Army Air Forces are winning the 
war with little or no assistance. Other- 
wise it is the most comprehensive and 
authoritative volume that has yet been 
produced on the subject of air power— 
Army air power.—PAavuL FOUNTAIN. 


—— SHORT VIEWS —— 


PRACTICAL MANUAL OF THE E-6B COM.- 
PUTER, by Allen C. Zweng and E. F. Degon; 
published by Pan American Navigation 
Service, North Hollywood, Calif., in 1944. 
124 pp. Price $2. 

A manual covering the use of the Dal- 
ton E-6B (Army type) Navigational Com- 
puter. Hundreds of problems—including 
radius of action, off-course, interception, 
alternate airport, relative search—are ex- 
plained and illustrated. 

THE COMING AIR AGE, by Reginald M. 
Cleveland and Leslie E. Neville; published 
by McGraw-Hill-Whittlesey, New York, in 
1944. 359 pp. Price $2.75. 

An attempt to blueprint tomorrow’s 
aviation world. Its chief interest lies in 
the score or more “names” of the indus- 
try who, in the book’s preparation, have 
given their answers to “the everyday 
questions about the airplane and its im- 
pact on our future way of living.” 





THE BOOK OF WESTLAND AIRCRAFT. 
compiled by A. H. Lukins; published by 
Henderson and Spalding, London, England, 
in 1943. 104 pp. Price $2.50. 

Brief historical sketch of Westland Air- 
craft Ltd., and of the various types of 
planes the British company manufactures 
—De Havillands, Vickers, Hawkers, etc. 
Especially interesting when compared 
with American planes and methods of 
manufacture. 

AERONAUTICAL ENGINEERING CATA- 
LOG, edited by Welman A. Shrader; pub- 
lished by the Institute of the Aeronautical 
Sciences in 1944. 50! pp. 

A standardized, collective catalog of 
parts, accessories, materials and services 
used by the aircraft industry prepared as 
a convenient service for busy members 
of the engineering profession. 
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These pills 
help cure the 
high-octane 


headache 






CARBON ATOMS 


HYDROGEN ATOMS 


‘2 e0eo0eo/ 
60©0O0O® 


This is a molecule of ordinary 
gasoline. Like any gasoline it 
will burn, but this arrange- 
ment of atoms causes severe 
detonation in high-compres- 
sion aircraft engines. 





Here is how it is used: Or- 
dinary gasoline, vaporized, 
goes into‘a chamber filled 
with millions of these little 
catalyst pills. When the vapor 


touches the catalyst— 
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ONLY 2 GALLONS 
AVIATION GASOLINE 


pn - nes wanee - one. 


18 GAL. FUEL OS 


S¥2 GALLONS 
MISCELLANEOUS 





Old-fashioned refining pro- 
duced some gasoline that was 
good enough for aircraft 
engines — but only a little, 
and it wasn't good enough 
for today’s planes. 


its molecules are split open 
and the atoms arranged in a 
new pattern. Our scientists 
devoted years of research 
to finding the catalyst that 
would accomplish this best. 


STANDARD OF CALIFORNIA 





The more plentiful ordinary 
gasoline can be turned into 
high-octane aviation fuel ifits 
hydrogen and carbon atoms 
are rearranged to form a 
different kind of molecule. 


This is how the molecule 


looks after it has been re- 
formed by the catalyst. Stan- 
dard scientists have made it 
non-detonating. It is now 
safe for aircraft engines. 












The new catalyst developed 
by Standard of California 
does the trick. A catalyst 
causes a Change in gasoline 
but does not actually enter 
into the new product. 





Now, when every pint of 
aviation fuel is precious, 
we're making thousands of 
additional barrels—thanks to 


another triumph of Standard 
aviation research. 
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Helleats Over France 


(Continued from page 54) 





Flying low over a plowed field, Die- 
terich was puzzled by something peculiar 
about the clump of trees and bushes in 
the center. Then it dawned on him. The 
plow-furrows ran straight into the clump 
instead of around it. He called to his 
mates and down they went—strafing a 
group of cleverly concealed German cars 
and trucks! 

The work of the Hellcats against Ger- 
man forces trying to escape from south- 
ern France was easily the most spectacu- 
lar phase of the carrier planes’ activities 
in the campaign. It was of inestimable 
importance in slowing down and bottling 
up the retreating enemy army. 

But this new use of carrier aircraft 
was not the primary purpose of their in- 
clusion in the south France amphibious 
operation. In the advance plans for the 
invasion their principal roles were to 
provide air protection to the left flank of 
the landing and to direct the gunfire from 


the battleships and cruisers in softening 
up the German shore defenses. 

As it turned out, there was little air 
opposition to the invasion—and conse- 
quently not much need for fighter cover 
~and a highly important but smaller job 
of gun-spotting than had been expected 
Thus the Hellcats were able to devote 
much time to profitable attack missions 
behind the German lines 

This use of a single type of plane to 
perform so many functions is new to 
United States Navy carrier aviation. Nor- 
mally our big battle carriers contain 
striking teams composed of Curtiss Hell- 
divers (dive-bombers), Grumman Aven- 
gers (torpedo bombers) and Grumman 
Hellcat fighters, while “baby flat-tops” 
usually have a team of Avengers and 
fighters. The only prior one-type carriers 
have been ships providing fighter pro- 
tection for a large carrier task force. 

In introducing a new kind of Naval ait 





HIS is the first photograph to be 

released of the long-secret Norden 
bombsight. Rear Adm. C. H. Wood- 
ward, head of the Navy incentive di- 
vision, is looking through the eye- 
piece. 

The sight in this picture is the 
Mark 15, Model 7. It computes 
everything automatically; the bom- 
bardier just keeps the cross-hairs on 








THE NORDEN BOMBSIGHT 


target. Model 7 currently is used by 
Army and Navy, weighs 40 pounds, 
costs $100 a pound. The Norden was 
pioneered and is controlled today by 
the Navy, which allocates finished 
sights to the Army. Parts are made 
by office machine companies, checked 
by Norden. Still secret are pictures 
f its insides. The Germans have 
captured a large number. 
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“punch”—a small carrier equipped with 
one type of airplane which is at once a 
good fighter. gun-spotter, dive-bomber 
and rocket-firing attack plane—the 
United States Navy may have devised a 
weapon of great potential value. 

The planes themselves were the new 
F6F-5's, which have at least six princi- 
ple improvements over their predecessors, 
the F6F-3’s. The engine cowling has been 
further streamlined, the rough-surfaced 
paint has been replaced by a waxed mir- 
ror-smooth polished aluminum surface, 
new engine cowlings make it possible to 
maneuver the plane with greater ease, 
the new Hellcat has an improved wind- 
shield with two metal braces on the old 
windshield removed for better visibility, 
the tail and stabilizer surfaces have been 
strengthened, and a larger sheet of ar- 
mor-plate has been placed behind the 
cockpit giving the pilot greater protec- 
tion. The armament of the two versions 
is identical. 

The new Navy tactics used in southern 
France would seem to have a definite 
place in future amphibious operations, 
particularly for spotting gunfire during 
Naval bombardment of the landing area. 

In the latest amphibious operations in 
Europe—including the landing in Nor- 
mandy—land-based fighters were used 
for spotting. In the south France inva- 
sion, however, our available land bases 
were relatively remote from the beaches 
and the spotting came from aircraft car- 
riers. 

The Navy was ready with such carrier- 
based fighter-spotters. Lieutenant Com- 
mander Bringle’s VOF squadron had been 
in training for months for an assignment 
of this nature. The unit was assigned to 
the U.S.S. Tulagi—one of the Kaiser-built 
“baby flat-tops.” The captain is a Naval 
Academy graduate of 1921 and has been 
flying in all types of planes since 1926. 

A sister ship of the Tulagi—the U.SS. 
Kasaan Bay—with a squadron trained in 
fighter tactics, dive bombing and rocket- 
firing, though not spotting, also was se- 
lected for the operations 

The two carriers, with escorting de- 
stroyers and two American-built small 
British carriers—H.M.S. Hunter and 
Stalker—were formed into a task group 
and placed under command of Rear Adm. 
Calvin T. Durgin, USN, of Palmyra, N 
J. Admiral Durgin is a veteran sailor 
and airman. He was graduated from An- 
napolis in 1916, served on destroyers in 
the last war and has been flying for 25 
years. He commanded the aircraft car- 
rier Ranger in the North Africa landings 

Another task group of five American 
built British baby flat-tops under Rea: 
Adm. Thomas Troubridge, R.N., also 
joined Vice Adm. H. K. Hewitt’s naval 
forces for the landing. They were equipped 
with Supermarine Seafires, American 
Grumman Wildcats and a few Helldivers 

When the Naval bombardment pre- 
ceding the landing began, the carrier- 
based Navy pilots were over the German 
fortifications. They stayed over them in 
the face of heavy flak, directing the war- 
ship fire as the coastal guns were knocked 
out one by one. 

Perhaps the outstanding spotting job 
was done by Ens. David E. Robinson, 

(Continued on page 144) 
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CECO ENGINEERING AT WORK IN WAR AND PEACE 





PENNIES PROTECT MILLIONS 


Protek-Plugs -- the Modern Moisture Removal Method 


It began with aircraft engines. Once, it took many hours to remove the grease that 
was necessary to protect the cylinders of engines in transit. 

Today, Protek-Plugs are removed from the spark plug openings, the spark plugs 
are installed, and in minutes, the engine is ready for service. 

Protek-Plugs are hollow, transparent plastic containers, filled with Silica-gel, a 
material practically chemically inert, with a tremendous capacity for water. They 
remove corrosion-producing moisture from the cylinder walls by adsorption. When 
the Silica-gel approaches saturation, the plugs signal “Danger” as their color 
changes gradually from bright blue through violet to pink. The spent plug is then 


replaced with a fresh Protek-Plug. 





Protek-Plugs are at work today by tens of thousands, not only in aircraft engines, 
but in delicate mechanisms of all kinds. There is ample proof of their value from 
every battle front. Costing pennies, they guard vital war equipment worth millions. CARBURETORS 

Tomorrow, this war-born product will protect more than the engines of aircraft FUEL PUMP S§ 
in transit and in storage. It will find dozens of other jobs guarding the commerce 


PROTEK-PLUGS 


of peace from moisture damage. Write for our illustrated booklet on Protek-Plugs. 


CHANDLER-EVANS CORPORATION CONNECTICUT, U. ie 
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Guessing Aviation's Future 
(Continued from page 29) 
travel. Assume we are to proceed in these were conditions under which the 


the same way in which this present-day 
group proceeds to estimate the future of 
aviation. First, we will collect all the 
statistics available on railroad travel, on 
horse and buggy travel, on automobile 
travel, on horses and mules on farms and 
in cities, on horse speeds and auto 
speeds, on automobile costs, on railroad 
rates, on horse and buggy costs, and so 
on. A great many things show up in 
these statistics—the initial and operating 
costs of an automobile were greater than 
those for the horse and buggy; the auto 
was faster and better for longer dis- 
tances, assuming roads were available; 
but, of course, there was very little 
travel and most of it was over short 
distances—say less than five miles—and 


auto was at a disadvantage. All of which 
sounds very much like the current com- 
parisons between air and surface travel. 

So much for the preliminary work. 
Now suppose we proceed on the assump- 
tion that the automobile would replace 
all the horse and buggy travel and all 
the railroad travel and, in addition, 
would develop some entirely new busi- 
ness. Even on this basis—which would 
have been considered quite visionary— 
we would have obtained a very great 
underestimate of the future of the auto. 

The absolute maximum estimate on 
this basis would have been about 10,- 
000,000 automobiles, not for 1912 or 1915 
or 1920, but for some very much later 
date. A moderate estimate would have 





NEW plastics spray method of 
sealing aircraft in transit has 
speeded and simplified the Army Air 
Service Command's problem of ship- 
ping fighters and light and medium 
bombers to overseas theaters. Pre- 
viously, the engines and other mov- 
able parts had to be coated with an 
unpleasant sticky substance which 
tended to melt in hot and crack in 
cold climates. 

First, vents in the engine and fuse- 
lage are carefully sealed. Then work- 
ers wearing masks spray a fine black 
film over the shiny surface. Secondly, 
a yellow layer is sprayed on. Last 
comes a thicker black film. Drying 
takes 24 to 48 hours and then the 
plastic is impervious to water, grease 
or extremes of temperature. The 
landing gear is not plasticized but is 
coated with a tacky oil and encased 
in 14-0z. duck. A covering of the 
same material is slipped over the en- 
gine cowling. 

Special repair kits are shipped with 
the planes. When the planes arrive 





PLASTIC PLANE PACKAGE 





overseas, the GI’s remove the canvas 
covers from landing gear and cowling 
and dig through the rubber-like ma- 


terial with finger nails. It is torn 
away in large sections and entirely 
removed in less than two hours. Then 
the task of cleaning landing gear 
struts, control cables and engine is 
completed and wing tips and propel- 
lers are installed. The plane is ready 
for its engine running the same 
day. Among the larger planes that 
have been shipped by this method are 
Havocs and Black Widows 
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been between 5,000,000 and 6,000,000 cars. 
And I repeat that these estimates would 
have been made in 1910, not as short- 
term prospects, but rather as very long- 
term expectations. 

The actual number of cars adjusted 
to a 1910 population level was over 
7,000,000 in 1920 and over 17,000,000 in 
1930. 

.There are a large number of similar 
examples—rayon, radios, railroads. If 
you want to spend a nice dry amusing 
evening at home, you might well check 
into one of these cases. The zipper 
might be a good one to try. I've been 
told no use was made of the invention 
for a long time because the only use con- 
sidered possible at first was as a substi- 
tute for buttons on high shoes. 

The difficulty with the under-guessti- 
mators’ attitude lies in the assumption 
that there is going to be very little new 
in the future. And so they figure the main 
expansion of air traffic will represent a 
diversion from surface traffic. They fur- 
ther figure that the total diversion, pri- 
marily for reasons of higher cost but also 
for reasons of lower utility, can only 
amount to a very small fraction of all 
traffic. 

I stress the erroneous nature of this 
thinking, not because I want to attain 
a feeling of intellectual superiority, but 
because I believe our thinking about fu- 
ture possibilities has very practical re- 
sults. The course of h&man develop- 
ment rests on ideas of what is possible 
and of what is worth doing. We can- 
not gain grand objectives unless we can 
first conceive of them. 

If the future air traffic across the North 
Atlantic is estimated at a low level, then 
only a few planes will be needed—about 
40 of 100-passenger capacity according to 
Mr. Patterson of United. As Mr. Patter- 
son points out, not only United States 
carriers but foreign carriers will be per- 
mitted to operate. In the end only a 
handful of American flag planes would 
be needed. Under such conditions, a 
cartel or monopolistic arrangement 
for United States carriers seems to be a 
very reasonable solution. Mr. Patterson 
so concluded. Carry the situation to the 
extreme where only one plane is re- 
quired and obviously there is no sense in 
providing a share-the-business-through- 
competition arrangement. 

On the other hand, if the future pos- 
sibilities are conceived to be many times 
the 40-plane figure, then the conclusion 
is obvious that, for economy and effi- 
ciency, competition should be the ar- 
rangement. Mr. Loening, as I indicated 
earlier, has such a conception and con- 
cludes that competition is desirable. 

Another illustration is that of air ex- 
press in this country. From an estimate 
of 10,000 or 20,000 tons of air cargo, it is 
difficult to argue that the domestic air- 
lines should establish a new pickup and 
delivery organization rather than con- 
tinue the present arrangement with the 
Railway Express Agency. In this con- 
nection, it is interesting to note that C. G. 
Peterson, chief engineer, Railway Ex- 
press Agency, does not think air cargo is 
going to run into volume. He says that 
the tonnage now moving on the surface 
“is such (that) there is little probability 
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Unitized 


Landing and 
Auxiliary Wheels 
—In Matched Sets! 





KNOWN ROUND THE WORLD FOR QUALITY AND SAFETY 
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FIRST—as always—in progressive aircraft 
development, General Tire has modified 
fighter craft equipment to bring you the 
Unitized Tire-Brake-Wheel—designed for 
the Postwar Personal Plane. The General 
Unitized Wheel gives you not only factory- 
assembled tire-brake-wheel units for instal- 
lation but also balanced, matched wheel sets 
including landing wheels, tail wheel or nose 
wheel . . . engineered as a unit. 


Lighter weight and greater safety and dura- 
bility have been stress-engineered into 
General Unitized Wheels by utilizing the 
finest, strongest materials known to tire and 
wheel science at highest, safe stresses. The 
result is safer, more durable components— 








FIRST IN THE FIELD FOR POSTWAR PERSONAL AIRCRAFT 


true to General’s Top-Quality standards 
—engineered into balanced tire-brake-wheel 
sets for popular priced, postwar planes. 


Out of General Tire’s full-time concentra- 
tion on developing and producing vitally 
needed improvements in wartime aircraft 
has come this Unitized Wheel, ready now 
to fit your new plane designs or service 
present planes. Write or wire for General’s 
Unitized Tire-Brake-Wheel specifications 
or engineering assistance. 


DEPT. 1, AVIATION DIVISION 
THE GENERAL TIRE & RUBBER CO., AKRON, OHIO 
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AIRPLANE TIRE 
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that much of it will ever be 
domestic airlines within tt 
States.” 

Finally, our whole airport 


ing policy and program for pris 
rests in large part upon the 


ines 


number of personal plz 


small number of private planes 
to be in use, it doesn’t make sen 


Federal Government to en 
large-scale, non-transport 
gram or upon a large pilot 











training program. We at CAA, hows 
believe that the number of private pl: 
will be very large. Hence, we n 
that a large airport program as a j 
responsibility of Federal, state and 
governments is a practical necessity. 


conclude that aviation 


training is essential and should be sup 
Fede 


ported as far as possible by 

Government. 
The fact that a 

will have to be done in 


great many 


order 


the 


1 


broad expansion of air t1 
course, an important element 


ing the future. 
ment. Here are a few of 
factors involved in post-wal 
pansion. 

First, population. Busine 
the people are. 
travelling, people who ship 


tl 


respond with each other 


1e 


to keep this very obvious fact 
air routes and air traffic will 


Particularly 


considering 


the people are. 
portant when 
air services. 
Most of 
concentrated along the oc¢ 
the main they are in 
sphere. We may expect 
the major routes will serve 
populated 
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talk—are not likely to be flown at all for 
ome time to come and then only on a 


1 
caie. 


small The reasons are not techni- 
cal but economic—and one of them is: 
ere are very iew people to serve in 


the far north. 
At CAA we made a study of the rela- 
yn of population and air travel. We 
yund that air travel between two large 
cities was roughly proportional to the 


product of the two populations involved. 
Thi tudy concerned the Northeastern 
United States, but in a general way it 
would hold for other areas 

Second, distance The most effective 


listances for the airplane have been the 
longer distances While the effective dis- 
tance for air transport has been declining 
ver a period of years, it is still 
pal atively long 

This factor of dist 
rtant because traffic volume is greater 
the shorter the Thus the 
of business which will go by air is 
limited by the 


service can 






com- 


ance is extremely im- 


¢ 





distance vol- 


inimum distances at 








achieve advantages 
This is 


which air 


ver surface transport not a 


itter of theory at all, but a matter of 
The study which we made at CAA also 
ered the relation between distance 
nd air travel It showed the greatest 
amount of air travel before the war was 
between cities 150 and 200 miles apart 


neasured in terms of rail distance; prob- 
ibly the peak was closer to 200 than to 


150 rail miles. For distances of less than 
1 
| 


90 miles there has been practically no 
uir travel. As distances increased above 
200 miles, the number of passengers 


lropped sharply 
Here 


the tremendous 


are some relative figures showing 
travel 


rail 


variation of air 

For cities 25 to 95 
iles apart, the relative number of pas- 
359 The number 
1,000 for cities 150 to 
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peak of rail 
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miles apart. Then there is a very sharp 
drop to only 60 passengers for cities 935 
to 1,290 miles apart. These figures are 
even more startling when it is remem. 
bered that the longer the distance, the 
greater the share of total travel going by 
air. 

While the airplane has been most ef- 
fective at the longer distances, the really 
mass volumes of travel are at short dis- 
tances. Before the war, railroad trips avy- 
eraged about 50 miles, bus trips about 40 
miles, and trips by 
than 10 miles. 

Before the war, the average haul of air 
express in the United States was about 
1,000 miles. Less than car-lot rail express 
averaged about 490 miles and rail freight 
about 350 miles. Ten thousand tons of 
air express were carried, 3,000,000 tons 
of rail express, 1,000,000,000 tons of rail 
freight. These figures are _ sufficient 
to show that air express has been a very 
low volume of long haul traffic and that 
the heavy traffic concentration is over 
shorter distances 


On the bases of 


personal auto less 


population and dis- 
tance, some general conclusions may be 
drawn. In the transoceanic field, the 
most heavily travelled and most impor- 
tant route will be from our northeastern 
seacoast to western Europe—distances of 
about 3,500 miles and up. On the Pacific 
side our most important route will run 
from our west coast to the Japanese 
Islands and the Asiatic mainland—dis- 
tances of about 5,000 miles and up. But 
the traffic over this route, important as 
it may be, will be small compared with 
the North Atlantic run., So far as trans- 
polar routes go, it is quite clear that only 
light traffic potentials exist. I have al- 
ready indicated one reason—the absence 
of people in the Arctic regions. Another 
lies in the fact that where distances be- 
tween large populations can be reduced 
by transpolar flight, very long distances 
are involved. An example would be a 
route from northeastern United States to 
points on the Bay of Bengal. Despite the 
large populations at either end only 

small air traffic will be likely in view of 


the long distance between these centers 
of population 
In the United States we may expect 


smaller and smaller cities to be provided 
with air continuation of 
process been 


service—a the 
which 


some time. 


has going on for 


But the traffic from the small 


small 


cities and towns will be relatively 
The really mass air traffic potential will 
only be air service be- 
tween near-by large cities is made suffi- 
ciently and 
There is, of course, vast expansion pos- 
sible in the domestic long-distance mar- 
ket. But possibilities in the short-dis- 
tance market are much greater. 
Everyone recognizes that the airplane 
is going to bring the various peoples of 
the world closer together. This is obvi- 
ous from the fact that the airplane de- 
creases distance and terrain barriers be- 
tween In some cases it has been 
reasoned that a consequence of this will 
be a tremendous broadening of’ market- 
ing and travel areas—a company in New 
York, because of faster transportation 
and communications, would find it pos- 
sible to greatly lengthen the distances 
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Private Flying to Offer Many 
Jobs for Returning Air Crews 


Twenty to Thirty Million Annual Market 
Estimated for Maintenance Alone 


One of the soundest possibilities for 
postwar aviation jobs lies in the serv- 
icing of private planes. Any ground 
crewman knows the amount of work 
it takes to keep bombers and fighters 
in the air. While the maintenance de- 
mands of civilian aircraft are far less 
than military, the most conservative 
surveys show that a large potential 
market exists that is wide open for in- 
vasion by the type of skilled crewmen 
now employed by the air forces. 


RESEARCH 

For example, a recent survey made 
by the Crowell-Collier Publishing 
Company from a civilian sample of 
2,000 families showed that 13% of 
those interviewed intended to buy a 
plane some time after the war. 1% 
said they intended to purchase a plane 
first-—before anything else—and 2% 
expected to make an airplane their 
second purchase. 





Inasmuch as this sample represents 
10,000,000 families (the upper 50% 
of the urban population of the nation, 
or those making at least $2000 an- 
nually ) 1% indicates a minimum 
market for 100,000 private planes 
This finding agrees closely with other 
similar surveys 

Taking as. a conservative basis for 
our projection the 100,000 planes, 
used and new, which are expected to 
be sold to Mr. and Mrs. America in 
the immediate pogtwar years, many job 
opportunities connected with this mar- 
ket are apparent 

AIRPLANE SALESMEN 
Sales will require trained men— 


probably pilots since it is expected 
that free flight lessons will be given to 


prospective customers. Personal planes 
will probably be sold through one of 
three outlets: 1) the fixed base opera- 
tors—those who have a plant and are 
already familiar with aircraft opera- 
tion and servicing; 2) the aviation 
schools—these train flyers and many 
will undoubtedly sell planes to their 
graduates; 3) automobile dealers— 
men who have experience in financing 
and selling personal transportation. 


MAINTENANCE COSTS 


Getting back to the previously men- 
tioned servicing of private planes, an 
experiment of the Parks Air College 
with a certain light plane is of interest. 

Costs were kept on direct operating 
expenses of the plane during an ex- 
perimental program including student 
instruction, demonstration and cross- 
country flying. Total hours flown dur- 
ing the program were 1,133. Gasoline 
used amounted to 4,916 gallons (at 
21 cents per gallon) and 214 quarts 
of oil (30 cents per quart). Mainte- 
nance material (parts) came to 
$243.41, and labor required ran to 
$1,117 at $2 an hour. 

The cost-per-hour of flying thus 
breaks down to about $2.15 an hour, 
on a basis of 91c for gasoline, .056c 
for oil, 21c for parts and 98c for labor. 

TWO CENTS PER MILE 

Cruising speed for this type plane is 
105 mph., so that the cost per mi/e of 
flying was but 2c, and Parks came to 
the conclusion that the direct cost is 
less than that of cars in the lower price 
bracket. 

Even if the plane is flown but 100 
hours during a year’s time, this means 
more than $200 charges for mainte- 
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nance. And this is a conservative esti- 
mate for a light plane. Money for the 
heavier-powered, multi-place jobs is 
proportionately greater. 

Given 100,000 private planes in 
America, and returning airmen may 
find a $20,000,000 to $30,000,000 
market for their talents in servicing 
alone. 

Hangar rentals, gasoline and oil 
distributorships, parts merchandising 
and labor itself will be regular and 
substantial enterprises. CAA, regula- 
tions necessitate periodical overhauls 
and with increased private traffic will 
come more stringent checkups. The 
few who would fly non-airworthy 
craft to save a dollar will not be per- 
mitted to endanger others. A solid 
foundation on which to project plans 
for servicing is guaranteed. 


AIRPORT FACILITIES 


Many airports are close to or on 
main highways, and combination res- 
taurant, hangar and garage facilities 
are entirely feasible. Cottages or motels 
for overnight guests would save trav- 
elers from going into towns for hotels 
and a meal and would insure early de- 
partures for cross-country journeys. 


These are but a few of the money- 
making opportunities which are con- 
nected with postwar private flying. 
Obviously, it is impossible to predict 
the exact extent of personal ajrcraft 
operation after the war, but that it will 
far exceed any previous scale is ac- 
cepted by every authority in aviation. 
The opportunity will be there! 





The third in a series of bulletins 
designed to acquaint ground and 
flight personnel of the Army, Nav) 
and Marine Air Corps with neu 
developments in the field of com- 
mercial aviation. Union O1l Com- 
pany does not believe the war is 
won, but we do think many mem- 
hers of the air forces are wonder- 
ing what they will do when peace 
comes. We believe they will be 
interested to know of any oppor- 
tunities which exist for them. In- 
















quiries are welcome, and we will 
be glad to furnish informa- 
tion to interested personnel. 
Address—Aviation Dept. 
Union Oil Company, Room 
700, 617 W. Seventh Street, 
Los Angeles 14, California. 
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over which it does business. This will 
apply similarly for the travel distances of 
individuals. 

Such a development seems to me to be 
overstressed. The important considera- 
tion is not how fast and direct the air- 
plane can fly; it is one of alternatives 
Atter the war it is true a transcontinen- 
tal trip will be made in about 10 hours 
and this will be little more than half the 
railroad travel time from New York to 
Chicago. But the alternative to a trans- 
continental air trip is not the New York- 
Chicago rail trip, but the New York-Chi 
cago air trip which may well be about 
three or four hours. It should be clea 
that short distances will be used rather 
than long distances. It is only to the ex- 
tent to which long distances make pos 
sible the attainment of hitherto or other- 
wise unattainable objectives that the 
expansion of long distance air travel will 
take place. 

Third there is 
Transportation by air has been expen- 
sive. Average passenger fares in this 
country have been about five cents per 
mile. In comparison, before the w 
Pullman fares averaged about 
cents, railroad coach fares 1.7 cents and 
bus fares about 1.5 cents per mile. But 
the really marked difference in costs has 
been in the cargo field. Air cargo rates 
in this country average around 70 cents 
a ton-mile. Railroad express rates aver- 
age about 10 cents a_ton-mile 
freight about one cent. In the personal 


the question of cost 


three 
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plane field, it has been estimated that 
the pre-war cost per plane mile was 
roughly 7.5 cents. This is for a two- 
place lightplane averaging 80 m.p.h. and 
flown about 15,000 miles annually or al- 
most twice the pre-war average of auto- 
mobiles. The comparable automobile 
cost would be about five cents per mile 
for more seating capacity and a vehicle 
useable for short as well as long dis- 
tances 

Despite the high cost of transportation 
by air, there are some places in the 
world where it has become the cheapest 
form of transportation. In Northern 
Canada the airplane has become the ac- 
cepted means of transport, even though 
air cargo rates are $1 per ton-mile. In 
Central America, cargo rates have av- 
eraged about 35 cents a ton-mile. Most, 
if not all, of these situations have devel- 
oped in sparsely populated regions where 


terrain difficulties are great. Hence, 
they have been where traffic is very 
lich 
lignt 


In the usual situations, however, air 
transport rates would have to drop very 
much below past and present rates in 
order to obtain large chunks of new bus- 
iness. Without rate and cost reductions 
there would still be a gradual expansion 
over a period of years, of course. But 
ir rates must come down to levels com- 
petitive with surface rates if expansion is 
to be rapid and large. 

Finally, change. After the war, a new 
idea will have been established for most 
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peoples of the world. This idea is that 
the objectives of full employment, high 
living standards and democratic living 
can be achieved. Indicative of its devel- 
opment is the obvious intention of China 
and other undeveloped countries to in- 
dustrialize, even at great sacrifice, as a 
means of achieving a high living stand. 
ard. In this country, the idea can be 
seen in the recent statement of C. E 
Wilson, president of General Motors: 

... great things will be expected of 
industry when peace comes. Great 
things will be accomplished, too, if we 
plan properly and if we approach the 
problem realistically.” 

Of course, ideas don’t always bear 
fruit. But in this case, very great gains 
should be realized. Ways and means of 
achieving them have been demonstrated; 
war production in this country and Rus- 
sian accomplishments generally are two 
striking examples. 

The coming changes have a tremen- 
dous import for aviation, though it is 
dificult to show the manner in which 
they work themselves out. The general 
thought is something like this: the 
wealthier people are, the more expensive 
the instruments of production and the 
items of consumption which they can 
afford to use. 

This has been generally recognized in 
aviation in computations showing. that 
the value of travel-time saved varies 
with the salary rate of the individual. A 
man earning say $10 a day can pay a $ 
differential for faster travel if he saves 
a day’s working time, and still be ahead 
of the game. But a man earning only 
$2 a day would lose money, even if he 
could save two days’ working time. 

The import to aviation of a wealthier 
world lies in a comparison between this 
country and China. Per capita or total 
use of aircraft in China is practically nil 
in contrast to our use. Obviously, a 
doubling of China’s standard of living 
will involve a tremendous increase in 
the use of aircraft. And China is only 
one place where such a basic change will 
be taking place 

All factors considered, then, here are 
some guesses of my own: 

1. By 1948, new and more efficient 
fixed-wing aircraft will begin to appear 
on the market. 

2. By 1948, very extensive transo- 
ceanic routes will be established. 

3. By 1948, express 
rates will have post-war 
downward trend 

4. By 1950, a practical helicopter for 
personal use will be available. 

5. By 1950, mail by air without sur- 
charge will be the usual method, except 
for shorter distances. 

6. By 1950, an air parcel post will have 
been established. 

7. By 1955, the standard or usual 
means of travel over substantia] dis- 
tances will be by air. 

8. By 1955, large quantities of perish- 
ables will go by air. 

9. By 1960, the bulk of the express 
type of shipment will go by air. 

10. By 1960, well over one million 
lightplanes and helicopters will be im 
use. END 
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the ears. 
learned that if a man’s a 
mit any kind of travel, he can 
air. Some doctors go further and 
flying is the best means avel 
cipally because the distance 

more quickly. 

Transportation of wounded 
over the ATC system requires 
gree of special organization 
has set up divisions 
geographical areas, such as 
Atlantic, the Caribbean, North 
and Europe. Each has its medical organ 
ization, part of which is devoted exclus- 
ively to handling evacuee patients. Their 
work is co-ordinated through the divi- 
sion surgeons, who have command 
authority. 

In the European division 
uates invasion casualties, one hospital 
near the embarkation desig- 
nated as a holding unit. To it are routed 
all patients whose treatments have pro 
gressed enough to warrant their going 
home and all who must be 
the U.S. for treatment not available 
over there. When judged ready for de 
parture at their 
under the control of the Ai 
Medical Officer. 

The AEMO co-ordinates serv 
holding hospital and 
Evacuation officer in the traffi 
ment. He and the Air Evacu 
arrange all the details of get 
charges under way. They determine the 
quotas of patients to be carried, set de 
parture times to correlate 
rival times of eastbound air] 
remain in Scotland only the few hours 
required for maintenance 
servicing, schedule the am! 
for the patients while they 
hour, order food, 
fix priorities of departure, superv 
loading of litters, and worry 
dred other details. As many 
tients may be handled in a day 
only four can be carried 
lance, the problem assumes 
portions. 

Here’s the story of one 
crossings as the writer saw 

The ambulances 
drome well in advance of dep 
which had been set at 10 a.m 
to meet them were Capt. Dick Connolly 
the AEMO, and Lieut. Don Zech, the 
traffic AEO. The captain, a flight su 
geon, deftly examined each of the 10 pa- 
tients and decided they were fit for flight 
Lieutenant Zech talked them, giv 
ing them details about their trip. He 
said later, “Connolly examines them; I 
relax them. I tell them everything they 
want to know and put their 
rest.” 

Litter supports had already been put ir 
place in the cabin of the Skymaster by 
airline employees. Most of the patients 
are carried across the North Atlantic 
by TWA or American Airlines crews who 
operate the planes under contract with 
the ATC. Food supplied by the Ameri 
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Red Cross had been put aboard. 
sieut. Lucille Slattery, the flight nurse, 
und T/3 Herman Mayer, medical techni- 
waiting. Because a Merchant 
ill with leukemia 

Stanley White- 


were 
ne sailor seriously 
» be carried, Capt 
a flight surgeon, was also as- 
flight. Pvt. Lyman Seese, 
abin attendant, was assigned to the flight 
aid in keeping patients comfortable. 
Fifteen minutes before departure time, 
he first patient was loaded on the fork 
ift. This is an ingenious little truck 
an elevator-like attachment on the 
I form of two horizontal steel 
prongs attached to uprights. For loading 
stretchers a cradle is attached to the fork 
in which a litter rests firmly without be- 
ing lashed. The truck operator raises or 
wers the fork at will. One by one the 
10 men were lifted into the fuselage and 
their litters lashed firmly to wall or floor 


to the 


ynt in the 
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NEAT TRICK 


ECHANICS of Consolidated Vul- 

tee at Downey, Calif., discovered 
that a small sack of cigarette tobacco 
goes a long way toward giving pilots 
better visibility when flying in rain 
By rubbing the sack over the wind- 
shield, a film of tobacco remains, caus- 
ing rain drops to spread in a thin, 
even sheet, keeping visibility distor- 
Untreated wind- 
rain in droplets. 


tion to a minimum 


shields collect the 











brackets. The engines started and the 
plane pulled away from the ramp on the 
scheduled minute for departure. 

During the take-off and the first few 
minutes of flight, most of the men craned 
their necks to look out the windows 
S/Sgt. Albert L. Nix, of Wibaux, Mont., 
who is nervous about take-offs, gripped 
the stretcher tightly and stared fixedly 
upward 

“I got mine on a take-off,” he ex- 
plained. “My Lib spun in from 500 feet. 
I remember hitting a tree and the next 
thing I knew I was lying at the foot of 
it with one of the engines sitting on my 
right leg. The wreckage was burning. 
I couldn’t see it, but I could hear the 
crackle of the flames and the explosions 
as the .50-caliber ammo popped off like 
firecrackers 
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“An Englishman came along and tried 
to pull me out from under the engine. It 
was then I realized my back was injured. 
It hurt so much I passed out and didn’t 
wake up until I was in the hospital.” 

With both legs and his back broken, 
Nix was enveloped in a cast extending 
from his neck to his knees. He occupied 
a litter braced a few inches off the floor. 
All during the flight home he listened 
closely to the engines, as he had when 
he was assistant engineer and gunner on 
operational flights. Despite his nervous- 
ness he preferred flying to taking a boat. 
“Sure I’m glad to be going to the States,” 
he said, “I’m no use over there any more, 
so what’s the sense of staying?” He 
expected to wear his heavy cast another 
two weeks, at least, and a lighter one for 
four to six weeks after that. Later, per- 
haps he’ll return to his former job as a 
statistical clerk for the AAA. 

Lieutenant Slattery moved from litter 
to litter adjusting blankets and coaxing 
smiles from the boys. Getting comfort- 
able on a stretcher is a problem. The 
litter is a taut piece of canvas stretched 
between two poles. It has little resili- 
ency. To ease the occupant, a blanket 
is placed between him and the stretcher, 
but the whole effect is like sleeping on a 
folding cot. They’re not wide enough to 
permit much movement and the narrow 
blankets have an annoying habit of fall- 
ing to one side. But if the flight nurse 
didn’t succeed in making the boys think 
they were in feather beds, she did make 
them smile. She was tireless in her ef- 
forts to serve the patients—a joke for 
some, a cool hand for the foreheads of 
others. 

T/Sgt. Clement V. Monaco, 23-year old 
Weston, Mass., boy, twisted uncomfort- 
ably. His lips were shut tight and sweat 
covered his face. When he noticed Miss 
Slattery watching him he smiled despite 
the cast encircling his chest that held his 
left arm straight out from the shoulder, 
and bent up at the elbow. His fingertips 
dangled from the open end of the cast. 

“Glad to go home?” he echoed her 
question. “I was happy in Britain, doing 
an important job. I didn’t want to leave, 
but I'm not much use to my squadron 
this way.” 

It happened on his 45th mission over 
France and the Low Countries, on a run 
over the target. He was in the waist gun 
position of a Marauder when flak dis- 
abled one engine, knocked four big holes 
in the fuselage, shattered his upper arm. 
“I’m pretty lucky, though. They thought 
I was going to lose the arm.” 

Monaco has the DFC, Air Medal with 
one silver and two bronze clusters, and 
a bronze star for his ETO ribbon. The 
Purple Heart will be forthcoming. He 
laughed a lot, though he was in severe 
pain most of the trip. He hoped to be 
placed in a hospital near his home. 

When boredom caught up with the 
men about two or three hours out, some 
of the patients struggled to their feet and 
wandered laboriously about the plane. 
Two lieutenants wearing chest casts to 
hold broken backs in place were amused 
at the sight of each other standing or 
sitting at elaborate poses of attention. 
They were Lieut. Errol A. Self, of Okla- 
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homa City, and Lieut. Hugh A. Shalvoy, 
Jr., of East Norwalk, Conn. 

Returning from a mission over Berlin, 
the Liberator Lieutenant Self was pilot- 


¥ | ing, lost first one engine, then another, in 


enemy fighter attacks before crash-land- 
ing in the North Sea. The radio was shot 
out and only flares were available for 
signaling his position. He helped two of 
his crew members out of the plane’s 
wreckage and helplessly watched others 
die. Perhaps if it hadn’t been for some 

Thunderbolts hanging around to protect 

the raid’s stragglers his crash would have 
| been on land—enemy land. And if it 
hadn’t been for one Thunderbolt which 
directed a rescue boat to him, he would 
have drowned. 

When the RAF pulled Self from the 
water his legs and left arm were para- 
lyzed. He had part of a 20-mm. cannon 
shell in his right hand and had already 
yanked out of his mouth an aluminum 
| stringer that had pushed through his 
lower lip and lodged in his palate. Blood 
from multiple face cuts was matted on 
his face and his eyes were nearly swollen 
shut. After 35 minutes in the bitterly 
cold sea he was having extreme difficulty 
moving any part of his body. What 
helped to keep him alive was hot anger 
at his inability to help the other men of 
his crew who sank to death within his 
sight. He had nothing except praise for 
the Army Medical Corps and for the boys 
who fly fighters. 

The medicos first made a new lower 
lip from tissue taken from his back. 
They healed the other cuts on his face. 
They fixed his hand and bound a heavy 
cast around his body from neck to knees, 
wondering why the two critical fractures 
in his spinal column and the broken leg 
didn’t paralyze him permanently. And 
they saved his mind. On the trip across 
the ocean, his first flight after the crash, 
he sat in the co-pilot’s seat for a short 
time and got a great kick out of handling 
the controls of the huge plane. 

Lieutenant Shalvoy was a bit remorse- 
ful. “I feel kind of silly,” he said, “as 
if I'm not doing my duty to Uncle Sam, 
returning home after only one mission.” 
His back was broken in two places, he 
lost some teeth, fractured his wrist and 
split his lip when the Liberator he had 
piloted to southern France ran out of gas 
| and crash-landed in England. “Boy, was 

I lucky! I might have been killed!” 

Landfall was made at Iceland and the 
first leg of the homeward journey was 
complete. The ATC base there had been 
notified by radio and doctors were on 
hand to examine the patients. But all 
were feeling better than they had for 
weeks. The therapeutic value of a trip 
home was already showing itself. Red 

Cross girls boarded the hospital plane 

bearing good cheer and hot meals. 

The stop at Iceland was long enough 
only to refuel the passengers and the 
plane. Then the plane droned westward 
in clear weather and at low altitudes, 
headed for Newfoundland. Some of the 
boys read books, or chatted from the up- 
per bunks to the lower ones, or lay day- 
dreaming. For awhile the cabin attend- 
ant and Pvt. Harrison Mealing, a Negro 
| boy from Pinehurst, Ga., played cards 
| but had to give it up. Inflammatory mus- 
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cular disorder of Mealing’s back made it 
difficult for him to prop up on his elbow. 

This was Mealing’s first air trip and he 
was interested but far from thrilled. He 
was anxious to get home to his wife in 
Pinehurst after six months abroad—two 
of them spent in hospital beds. He had 
been in considerable pain for the three 
days previous, which probably explains 
his enigmatic attitude toward his first 
flight. Mealing believes the treatment he 
received during his hospitalization was 
splendid. 

Corp. Kenneth M. Lofton, an armorer 
from Dierks, Ark., occupied the upper 
litter nearest the door and rode most of 
the time quietly contemplating the ocean, 
the sky, the clouds, through a little port 
beside the stretcher. He was disabled in 
an explosion of a Flying Fortress, the 
cause of which he said was never deter- 
mined. The plane was bombed up and 
the crew aboard ready for take-off on a 
mission. He was standing 30 feet from 
the wing when the plane blew up into 
hundreds of pieces, killing the crew. Lof- 
ton took a piece of metal through the 
calf of his right leg, which shattered the 
bone, disabling him as thoroughly as a 
shot from an enemy gun. 

“I’ve been six weeks in three different 
hospitals,” he sighed, “and I’m just be- 
ginning to get better. As long as I'm a 
casualty I’m glad to go home, but Id 
only been in thé ETO six months and 
hadn’t wanted to leave. I missed my 
folks, but nobody wants to leave when 
the war is just getting into full swing. 
But, having to go, I’m glad it’s by air. 
I love to fly and I’ve always wanted to 
ride in one of these big babies. It’s sure 
swell.” 

Every few minutes Captain White- 
house, the doctor, felt the pulse of 18- 
year-old Walter Anderson, a Merchant 
Marine oiler. Anderson had contracted 
leukemia in Britain. During his month 
of hospitalization he required 25 blood 
transfusions and treatment with penicil- 
lin. Still so weak he rarely joined the 
conversation, he did stir long enough to 
say that sick Merchant Mariners should 
go home by boat. He was the only pas- 
senger who failed to express delight at 
returning by air 

The stop at Newfoundland was brief 
and refreshing. There, as at Iceland, a 
host of medical corpsmen and Red Cross 
girls were present with food and cheer 
for the passengers who were already in 
far better spirits than they had been for 
weeks. “It’s wonderful to be in America 
again just a few hours after leaving the 
UK,” one of the boys said. “Gosh, it took 
me three weeks to get over there.” 

Airborne again after a scant 45 min- 
utes in Newfoundland, the men were 
talkative. Each was eager to be the first 
to see lights in the States. And the lights 
were a thrill after blacked-out Britain 
and Europe. Even T/5 Donald E. Keller, 
who had been quiet most of the trip, 
opened up. 

He was one of the men to whom the 
plane ride was “like a dream” because 
he’d never before flown. He had been 
depressed because he hadn’t been in on 
the invasion. His stay in the hospital 
was the result of an accident that might 

(Continued on page 101) 
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U. S$. Navy’s Grumman Hellcats—Escorts of the Sky 
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have happened in his hometown, Arona, Pa. He was riding 
a bicycle down a road in a blacked-out English town when he 
hit a rut and catapulted over the handlebars, over the side 
of a bridge, into a stream. He fractured a leg, wrenched his 
back and cut his head badly. 

As the plane roared south over Bangor and Boston all the 
tension these boys had evidenced at the beginning of the 
flight seemed to have vanished. For the moment the war was 
forgotten. Perhaps the most excited of all passengers was 
Corp. Carl W. Carpenter, of Quaker City, O., who had been 
away from his wife and daughter 11 months. 

“I hate to go home ill,” Carpenter lamented. “But the closer 
we get and the more I think about it, the better I like it.” 

Carpenter, a former tree surgeon, had been abed a month 
with pleurisy and a slight infection of the lung (not tubercu- 
losis), the cure for which meant months of rest—complete 
inactivity. He was impressed with his first ocean crossing 
and couldn’t praise the efficiency of the flight nurses and the 
flight surgeon enough. 

All the boys—except one psychoneurosis case—had three 
qualities in common. They were all cheerful; they deeply 
regretted having to leave their war area, and they were sincere 
in their praise for the Medical Corps. The seriously injured 
said they were able to get through their travail with so little 
effect on the spirits because there were always cases in the 
hospital so much more serious and painful than theirs that 
they considered themselves lucky. 

The flight pulled into Mitchel Field, N. Y., 22 hours after 
leaving the Scottish airdrome. Medical Corpsmen swarmed 
aboard the plane. Another fork lift pulled up near the door 
of the plane and the men were unloaded. It had been a long 
trip and a tiring one. But from the smiles on 10 faces you 
knew that the effort was worthwhile. END 
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| The Navigator—a Post-War Misfit? | 


(Continued from page 43) 





fraternity champion the opposing position, however. Capt. 
P. V. H. Weems, author of Air Navigation and other out- 
standing navigational texts, says: 

“I believe the air navigator not only will retain his position 
in post-war commercial aviation, but that he will improve 
his position relative to the pilot, engineer, and radio operator.” 

M. V. Cochran, United Air Lines’ chief navigator, stresses 
the “safety factor” in his statement. 

“This factor is incomparable, in my opinion,” he says, 
the additional cost of carrying a navigator as a full-time crew 
member, when the value of human lives in peacetime is con- 
sidered—to say nothing of the value of equipment and good 
will.” 

Economically, too, Cochran maintains that “the master navi- 
gator will justify his weight in the saving of fuel alone.” He 
concludes by stating that future developments will “undoubted- 
ly alter the status of aerial navigators as we know them to- 
day, but I don’t believe this evolution will narrow or limit 
the field of navigation.” 

Time was—and not long since—when the navigator was con- 
sidered “excess baggage” by old-guard pilots. This attitude 
is changing, says Colin McIntosh, navigation text writer and 
American Airlines navigation expert. 

“With few exceptions the navigators have become recog- 
nized and valued as full-fledged crew members by the flight 
crews themselves. I believe the average captain—who might 
be expected to be least impressed—has come to rely on navi- 
gators even to the point of granting them first place in evaluat- 
ing his crew. With our company, I am sure we have very 
few captains who would fly the ocean without a qualified navi- 
gator. The few exceptions don’t count. This is a big change 
in attitude from that found during the initial stages of our 
operation.” 

From the author’s own observations, this “big change in 
attitude” is attributable to the fact that the navigator has sold 
his services to the veteran “seat-of-the-pants” flyer who earlier 
scoffed at the idea that he needed any help with his navigation. 

What about this much-discussed point that the navigator 
might be replaced by a crew member whose functions would 
be dual? Here’s a vigorous viewpoint, expressed by a corre- 
spondent whose name is withheld by request: 

“I feel there is a distinct hope on the part of many of our 
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airlines executives to do away with pr the plane on course, plotting its po- 
fessional navigators after the war, and I inuous 
rely on pilot navigators. Many belie In tracing the development of the trans- 
that it will be more economical to hire I crew MclInt comments: “I think 
green pilots and train them as navigators past airline experience and the present 
with a standing as third pilot. This w erseas operations point to some very 
afford—in theory—more versatile crew efinite conclusions. We have seen over 
members and_ provide replaceme € irs that the number of crew mem- 
source for pilots. These people sti ers needed to operate an airline ef- 
thinking in the old terms that the pl I increases as the size of the air- 
is the only valuable crew member.” plane and the complexity of the crews’ 
Those who have actually participated \b increases. We started with single 
as crew members, in an extended ove! pilot crews. With domestic transports 
water flight know that ever I é we s went to two pilots. With pres- 
crew—if he earns his salary plenty ent size transports there is too much work 
to do without assuming duties of any the two pilots, even in domestic op- 
other crewman erations 


It is true that the pilot or co-p 


ilot or For flying,’ McIntosh con- 


transoceanic 





an extended flight usually has some fres tinues, “we need a minimum of a five-man 
time on his hands, during which, theoret- crew to handle the job efficiently. Navi- 
ically, he could navigate. But this free tion today is a specialist's job and no 
time is not always the right time for navi aptain can hope to become as proficient 
gation. You cannot navigate pieceme the man on the job all the time. Like- 
it is vital that a constant vigil be kept wise, few of them want to. Thus, even 
The good navigator seldom sleeps hough the ns f navigation may 


extended flight, while other memb 


the crew almost always manages 
a few hours of rest. 


Even granting that radioman, pil 


with more reliance placed on ra- 





it will still be a specialist’s job. 


the more aids and 


Frot 1 my 


vices you piace on ¢ 


experience 
an airplane to make 





pilot or engineer might combine his flying safer the more crew members you 
with the navigator’s, what happens ist have with special training to operate 
emergency? In case of mechanical fai ich devices. No one crew member in 
ures, a line squall, any of those thousand the future can possibly be capable in all 
odd crises which can and do arise in tl elds 

air—can any crewman then nr S The sre is the matter of scheduling 
two jobs? Most airmen contend that wartime transport work, split-second 
during such critical periods that one ivals are of less consequence than they 
should bend his entire effort toward kee} re in peacetime commercial flying. Pay- 
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expect predictabk 


les like those di 


ing passengers Will 
and dependabie time-tal 
manded of railroad 

“Unpredicted arrivals will have no places 
in the busy airport of the future,” assert 
Elbert F. Blackburn, navigation chief fo: 
Pan American Atlantic Division and au 
thor of Basic Air Navigation. “Adequate 
control of ETA’s of incoming planes flying 
‘sandwiched’ or instruments calls for 
new types of equipment, and sooner o1 
later they will be developed. . . . The fu 
ture employment of the long-range navi 
gator is assured. 

Other such replies to the author’s letter 
are too numerous and lengthy to permit 
quoting, although noteworthy 
There are, however, other important as- 
pects of the problem 

The essence of all navigation systems is 
dead reckoning, which the American Ai! 
Navigator defines as “the basic method of 
determining the location of an aircraft 
with reference to a known position by 
keeping an account or reckoning of the 
estimated distance flown and calculated 
track made good.” Celestial, radio and 
other methods serve only to check D. R. 
calculations. With respect to the future 
use of D. R., the questionnaire asked avi- 
ation leaders: “Do you believe develop- 
ments in radio, radar, etc., will lessen the 
importance of dead reckoning and celes- 
tial navigation?” 

Here again, Blackburn’s reply is repre- 
sentative: “I do not believe,” he asserts, 
“that new methods ever will entirely dis- 
place dead reckoning or celestial naviga- 
tion Safety demands that every pos- 
sible aid to navigation be used, and I 
rather think new developments will take 
their place as aids rather than as methods 


on 


are 


] 
ali 


complete in themselves 

Celestial is navigation’s emergency de- 
vice, declares Walter W. Braznell, Ameri- 
can Airlines’ director of flight operations 
“I cannot see how obtaining fixes by radio 
or radar can possibly lessen the effect of 
dead reckoning,” he states, in part, “and I 
believe celestial navigation for long-range 
flight will be the ‘ace in the hole’ 
least a long time to come.” 

Captain Weems advanced the opinion 
that “radio and will 
use in low visibility, and of some help at 
other times,” while Cochran believes that 
“radio and celestial will be complement- 
ary on extended flights,” as indeed they 
are today. 

Those who hol 
will probably replace 


tota 


for at 


radar be of most 


d to the view that radio 
D. R. and celestial 
Vy are Jordanoff 
Edward Slattery, public information chief 
for the CAB, Maxwell W. Balfou: 
director of the Spartan School of Aero 
nautics. 

In summary, 
believe that radio will assist but not sup- 
plant dead reckoning and celestial. Ad- 
radio frequently 
proves unreliable in long-range flight. Air 
craft carrying multiple equipment—twe 
or more comple te sending and receiving 
units—have that mechanical fail 
ures of radio itself are not the only haz 
ards. Atmospheric disturbances and fail- 


either largely o1 


and 


most of those questioned 


vanced as it is too 


shown 


ures in equipment related to radio units 
are among other factors which can rende: 
radio 


useless. Conversely, D. R. is im- 
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Service record lost— 
but service record made! 


In one of the Allied Air Forces, a group of 
planes powered by Jacobs was transferred to 
a distant field... and somehow, the service 
record of one Jacobs engine was mislaid. 

It turned up some months later, as service 
records have a habit of doing. And the engineer 
in charge of engines was horrified to learn that 
the engine with the retarded service record had 
rolled up more than 1,900 flight hours! 

The plane was grounded at once. The mechs 
took out the engine tenderly, as if it might fall 
apart at any instant. The overhaul showed that 
it had worn piston rings, a noisy rocker arm, 


needed some new gaskets—and that’s all! 


Wien the war started, the Jacobs was rated 
at 350 hours between major overhauls. The 
period was gradually extended as high as 1200 


hours. Now, nobody knows how long a Jacobs 
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engine will deliver before it needs an overhaul. 

Military operation demands high efficiency, 
regardless of cost. The Jacobs engines in the 
training program take more take-offs and more 
time at full throttle, get more sustained wear, 
than any engines used in combat service—or 


commercial service! Yet deliver dependable 






power, with low fuel and maintenance 
costs that would mean a profit in many 
types of commercial operation! 
Largest maker of plane engines of 
medium power rating, Jacobs w ill have 
postwar models suited to light planes, 
and up to medium transport requirements 
... Plane manufacturers and commercial 
operators may find the Jacobs line a vitally 
important item in future operation programs... 
Inquiries are invited . . . Jacobs Aircraft Engine 


Company, Pottstown, Pennsylvania. 
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mune from mechanical failure and celes- 
tial will be possible as long as there are 








stars in the heavens 

It is significant that the British Air 
Ministry already requires air ators 
to be certificated. Any commercial aircraft 
engaged in international carriage of pas 
sengers or goods must carry a person 
duly qualified as a navigator.” In craft 
carrying over five persons, there must 





be “both a pilot and a navigator, appro- 
priately qualified.” 

Two certificates are issued by the Brit- 
ish. A Second Class Certificate is essen- 
tial to navigate craft flying 

1. More than 100 miles 
regions, or more than 100 
625 miles entirely over high seas or unin- 
habited regions; or 

2. By night more than 16 miles but not 
more than 625 miles 

The First Class Certificate is essential in 
navigating aircraft flying more than 625 
miles over high seas or uninhabited areas 
or by night more than 625 miles 

There is no place for “by-guess-and-by- 
God” methods in British air traffic, as an 
examination of the host of technical sub- 
jects covered by these certifications will 
attest. 

That licensing of U.S. navigators is but 
a matter of time, most of those answering 
the author’s queries agreed. From the 
CAB came word that certification regul 


over inhabited 
but less than 
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tions even now are being evolved. R. D 
Hoyt. Chief of the Safety Rules and Edu- 
writes, “We are now in 
1e process of formulating certification 
and operation rules for our flag carriers 
operating outside the United States. Since 
these rules must be designed to establish 


division 


cation 


+} 


standards for the operation of aircraft 
such as our present ‘Clippers’ and other 
larger aircraft now being designed, it 
will be necessary to establish standards 


for crew members other than pilots, and 
the situations which such crew 
ibers will be required.” 

It is the author’s conviction that licens- 
ng of navigators is inevitable in the near 
uture. The fact that such rules are not 
yet in force is but further evidence that 
aerial navigation is still in its infancy. 

Can the navigator pay his own way 
aside from the value of the service he 
renders? Obviously it is sound practice 
to eliminate all excess weight in an air- 
craft to make way for pay load. But this 
practice could be carried to absurd ex- 
tremes, to the point where an entire cargo 
might be jeopardized 

Assen Jordanoff was quoted earlier as 
stating that “it is obvious how much their 
(airlines’) revenue might be increased by 
eliminating 200 pounds, which is the ap- 
proximate weight of a navigator with per- 
sonal effects.” 

Though he had 


under 


nen 


f 


not been exposed to 


stuff. You're flying a Lightning." 
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have been answer- 


Jordanoff’s views, 
American, might we 
ing this commentary when he wrote: 

“Whether it is commercially feasible for 
airlines engaged in global transportation 
of passengers and/or cargo to carry a 
crew member whose sole job is navigation 
introduces the question as to whether or 
not a navigator can save more than his 
weight of gasoline. Two hundred pounds 
of gasoline represents approximately ten 
minutes worth of flight time now and will 
probably represent minutes flight 
time in future aircraft. I believe a well- 
qualified navigator can reduce average 
flight time by more than this amount.” 

Captain Weems champions the idea that 
“for very large planes it would be a good 
idea to have an assistant navigator as well 
as navigator.” 

Flight Operations Director Braznell. of 
American Airlines, the naviga- 
tion officer should not be so restricted by 
his duties that he could not be progres- 
sively upgraded “to the point where he 
could take over the command” of another 
aircraft. It is not from his com- 
ments whether Braznell means that the 
navigation officer should also be a pilot 
This poses an old question: 

“Is a navigator good pilot material. and 
vice versa?” Apparently the Army Air 
Forces feels that some men are good as 
pilots, some as navigators. but seldom as 
both pilot and navigator. Obviously some 
men could be either or both with 
But it is also true that some men make 
good pilots but poor navigators, while the 
reverse is equally true 

It has been my privilege and duty dur- 
ing the past three years to assist in train- 
ing several hundred pilots. co-pilots, 
radiomen and engineers in the primary 
and advanced stages of aerial navigation. 
Experience has shown that many a crack 
pilot is a poor navigator 

In the first place. a navigator must ap- 
proach his work with a scholastic attitude. 
He must equip himself to 


Blackburn, of 








five 


believes 


ciear 


ease. 


solve quickly 


problems involving mathematics, astron- 
omy. projections, meteorology, fuel con- 
sumption, geography He must have a 


modicum of common sense and finally, he 
must possess the proverbial patience of 
Job to handle the tedious detail which 
nearly always accompanies his work. 
Pilots, as a general rule, do not qualify in 
this latter regard. 

Conversely, the man equipped mentally, 
physically and psychologically to be a 
navigator 


often is poor material. 


Many navigators do not 


pilot 
have that certain 
“something” which is standard equipment 
in good pilots. The fatuous theory that 
“anyone can fly an airplane” or “you, too, 


can navigate,” is downright dangerous 
when applied to commercial aviation, in 
my opinion 

What of the numerous military naviga- 
tors who will be released at war’s end? 
With all credit to them for heroic work 
under terrific handicaps, the large major- 
ity of military navigators are not versed 
in many of the procedures required in 


probability, 


commercial aviation. In all 
only those with 


time will possess sufficient experience to 


impressive over-water 


qualify for commercial jobs. But, for such 
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navigators, there will be post-war posi- 
tions. 

The safety record of America’s airlines 
is enviable, and is unquestionably the in- 
dustry’s most precious asset. Isn’t it logi- 
cal, then, that every step should be taken 
to safeguard this record? Is it rational to 
even consider navigating over water 
uninhabited areas by short-cu 
or by entrusting this critical responsibility 


to a crew member who also is occupied 


method 














necessarily accompanied by good night 
vision. Proper use of average eyes may 
give better night vision than imprope! 


use of eyes with extraordinary powers oi 
dark adaptation. All of this indicates that 
night vision can be greatly improved by 
training and practice. 

Tests to determine those who should 
receive such training are sometimes giver 
with a special machine. Men about to be 
examined are placed in total darkness for 
at least 30 minutes, then placed in smal 
booths about five feet from the machine 
A trained operator then turns a sma 
image of an airplane and asks the sul 
ject to name the direction the plane is 
heading. The plane is outlined witl 
radium salt and is visible 
persons having night vision. 

Army and Navy experimentation has 
also determined several ways in whicl 
dark adaptation may be achieved. 1 
simplest is to remain in complete da 
ness for at least half an hour befo 
on a night mission. Care must be taken 
however, to avoid any exposure to 
in the interval between such adap 
and the beginning of a night missio1 

Dark adaptation of one eye is indepe1 
ent of that in the other. Advantage n 
be taken of this fact by ple 
over one eye, closing the eye, or covering 
it with the hand while the other eye re 
mains in use under ordinary illumination. 
This method may be particularly useful 
in preserving the dark adaptation of one 
eye, at least. if forced to walk along 
lighted passageways or similar lighted 
areas before going on nig 
method is not wholly satisfactory 
with only one eye dark-adapted, depth 
perception will be impaired and the total 
field of vision will be considerably re 
stricted until the other eye has had timé« 
to become adapted. 

Perhaps the most useful method of pro 
ducing dark adaptation is to make use 
the fact that the rods are insensitive t 
red light. Studies show that the retin 
is unable to adapt to intensities of red 
light below those recognizable by the 
cones. Not only is red light not seen 
the rods, but wave lengths 
about 600 millimicrons do not interfer 
with their dark adaptation. This means 
that red light of proper quality (wav« 
length beyond 600 millimicrons 
used at intensities which will permit cone 
vision while the rods become dark 
adapted in the normal manner. 

Red light can be utilized to produ 
(and to maintain) dark adaptation ir 
either of two ways. The first is to use 
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otherwise? The loss of a single plane 
could result in the loss of more reputation 
and revenue for an air carrier than the 
accumulated salaries of all its navigators 
over a period covering many years. 
It is believed that under- 
writers will refuse to protect aircraft and 
rgo unless every step is taken to pro- 
ide safe navigation. It is also believed 
the CAB will not countenance short- 
ut methods nor, in the words of Colin 
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McIntosh, will they “be content to see 3! 
to 50 passengers entrusted to incompetent 
crew members, nor will they allow the 
combination of jobs if there is the least 
doubt as to the safety of such a pro- 
cedure.” 

The aerial navigator is here to stay. H: 
is a practitioner of the arts through which 
man has conquered oceans and continents 
He is a laboratory worker in the mendin; 
conquest of space and time. END 





Night Eyes for Airmen 
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ps which emit only light waves longer 
an 600 millimicrons. The second is to 
se goggles which will shut out all light 
except the proper quality of red. The first 
plan has the advantage that all hands be- 
ne dark adapted without the danger 
interfering with the process by an in- 
advertent removal of goggles. The second 
has the advantage that only those prepar- 
ing for night duty need wear the goggles 
others may make use of normal illum- 
ination 
Specifications have been prepared for 
goggles for dark adaptation and they are 
I procured for use wherever night 
is required in the armed forces. 
Tests have proved that not “just any” red 
goggles will suffice for this purpose. Not 
nly must the frames be light-tight, but 
the lenses must transmit light only in a 
precisely specified wave band, the Navy 
doctors are careful to point out. 
A few words of caution are also in 
der concerning the use of red light (or 


peing 


duty 






zoggles) which permit vision with the 
nes only. Since the cones do not ex- 


nd to the edges of the retina, their field 
vision is not as wide as that for the 


is—one cannot see “out of the corner 
f the eye.” In order to see objects to one 
side or the other while red light or gog- 


s are in use, the eyes must be turned 
nd vision fixed upon them. One should 
lso keep in mind that any red markings, 
1s on charts, guide posts or the like, will 

»t be visible when illuminated only with 
red light or regarded through red goggles. 

At Pennsylvania-Central Airlines re- 
earch workers have taken the basic prin- 
ciples of night vision as developed by the 
Army and the Navy and have made their 
own studies of red lighting in the cock- 
pit for night flights. They used the Feld- 
man Adaptometer to determine roughly 
whether vision returned adequately after 
“blinding out” lights were used. Talks to 
uirline captains covered much of the ma- 
terial quoted by Liljencrantz in his arti- 
cle on the use of the eyes at night. They 
voluntarily put red lights in the instru- 
ment panels of the planes they flew at 
night 


ic 





At the beginning of work they encoun- 
tered several unforeseen problems. Air- 
way maps used by pilots were made up 


with radio beam and important land- 
marks laid out in red. These red lines 


were, of course, invisible in a red lighted 
cockpit. On one oc one captain 
had his flight plan made out in red pen- 
cil, only to find that he was staring at 

piece of blank paper in the red-lighted 
cockpit, Airway maps had to be drawn 


casion, 








with black lines so as to be read with 
ease in the red-lighted cockpit. 

Another problem which they have not 
yet solved is the poor lighting conditions 
in relation to night flying which these 
pilots encounter at airports. Many air- 
ports are equipped with powerful glare- 
inducing spotlights to light up the plane 
that is loading and unloading for turn- 
around procedures. Such lights, abso- 
lutely dissolve all benefits of dark adap- 
tation for as long as a half-hour period. 
Since take-off often occurs in less than 
a half-hour after landing, the pilot does 
not have the benefit of dark adaptation 
on take-off procedures. Until airport 
lighting is corrected in this respect, the 
only answer is to have the captains slip 
on the full view red adaptation goggles. 
The red goggles are removed just prior 
to take-off on the runway starting line. 

The Civil Aeronautics Administration's 
Engineering Section has recently devel- 
oped a mock-up cockpit wherein the light 
source is a small red light attached to the 
headband on the pilot’s head. This light 
shines on a reflective surface on the in- 
strument dials. 

Whatever method is used, the first prin- 
ciple in the use of the eyes at night is to 
allow dark adaptation to occur. The sec- 
ond principle is to preserve dark adap- 
tation. The following rules may be taken 
as essential to the proper use of dark- 
adapted eyes: 

1. Avoid light—This rule applies both 
to the interval getting dark 
adapted and going on one’s mission and 
to the period of actual performance of the 
mission. And it applies to lights of' all 
sorts—the flare of matches, flashlights, 
lights in passageways and even instru- 
ment lights. 

2. Blindfold drills will assist in the per- 
formance of night duties without lights. 
A pilot must have tactile familiarity with 
his controls, not only the rudder, stick, 
and throttle, but also switches, fuel 
valves, radio controls trimming tabs, flap 
landing gear, mixture, propeller pitch 
controls and a host of others, all of which 
can learn to locate and adjust by 
touch. 

3. Instrument illumination—Frequently 
it will be impossible to act without the 
use of some light, as for example, in read- 
ing instruments, vernier scales, and the 
like. The all-important principles here 
are (1) use as little light as possible; (2) 
use it for as brief a period as possible; do 
not stare at instruments, and, whenever 
possible, (3) use red light, which will per- 
mit useful vision without destroying dark 
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CAN ENGINEERING SPEED 
LIKE THIS HELP YOU? 


RANGE contrast to China’s teeming millions 
ee primitive hills, the Superforts are speeding 
vital aid for a gallant ally. To a patient, long-suffer- 
ing people, these sky giants symbolize freedom 
and new hope... and America poured forth many 
a miracle of ingenuity to hasten their coming. For 
example, when the original retraction motors 
used on the first B-29’s proved inadequate to raise 
and lower the huge landing wheels, something 
had to be done—and in a hurry. 


In three weeks, Jack & Heintz engineers de- 
signed and built a test motor for the job. Specifica- 
tions called for 5,000 cycles of operation without 


ger oe 
- #2 


ee 








eS 


SPEEDS y= TO CHINA 


stop; the Jack & Heintz unit delivered 20,000. In 
two weeks more, production models were delivered 
for installation. Today, thousands of these Jack & 
Heintz motors are in service. This is only one of 
the 20 Jack & Heintz products used on the B-29. 


This ability to solve a tough precision engineer- 
ing and manufacturing problem quickly has been 
of great value in war production. It can be equally 
effective in attacking the complex technical prob- 
lems that must be solved almost overnight if 
reconversion is to be speedy and successful. 


° 2 


Jack & Heintz, Inc., Cleveland, Ohio, manufacturers 
of aircraft engine starters, generators, gyro pilots, gyro 


flight instruments, magnetos, motors. 
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adaptation. This applies not 
electric bulbs used to light in 
themselves, but also to the len 

lights, cockpit, cabin o1 

other than dim red ligh 
and dark adaptation is to be 
one eye may be closed and covered. When 


maintained 
exposed to lights such as searchlights 
flashes, gunfire, and the like; close and 
cover one or both eyes 

4. Night vision technique- Both the 
ture of rod vision and the distributior 
the rod the retina r lit 
tions on night vision. It wil 
that there are only cones a 
visual the retin< 
point of sharpest visi 
adapted eye and we | 
attention on objects so 
are thrown on this sn 
dim illumination, such star 
rod-free area is blind d our eyes 


over 
center of 


that their image 
1 But 


light 


PARAFOVEAL 
REGION OF _, 


CORRECT 


How to see an 


The gaze 


pelow, Or 


be used in a different manner 
must be directed slightly above 
to the side, so that the image of 
ject we wish to see will fall on a porti 
of the retina where there are rods See 
illustration above.) This use of parafoveal 
vision, i.e., the “corners of the eyes,” is 
one of the most important tricks in effe 
tive night vision. It does not come nat 
rally and must be conscientiously pra 
ticed. 

A dimly-illuminated ship, airplane, 01 
other object, cannot be seen if one looks 
directly at it. Looking slightly 
however, will throw the 
more sensitive parafoveal portion of 
retina, where it will be “picked up.’ 

Scanning—One should learn als 
move the eyes frequently while in 
light, the Navy doctors advise. This 
ess is called scanning. Nothing can 
seen while the eyes are actually in 
tion, but they are most sensitive just 
being moved. Move them in short jumps 
to search the sky or horizon systematic 
ly and be on the lookout for obje 
the “corners of the eyes.” 

5. Contrast—Night vision color 
vision and is therefore wholly dependent 
on contrast. Objects can be 
they are lighter or darker than the back 
ground or in contrast with it. Anything 
which reduces contrast, such as haze, fog 
dirty or scratched windshields or goggles 
will seriously impair night vision. Suct 
surfaces must be kept scrupulously clear 

Contrast should also be considered with 
reference to the visibility of 


any 


away 


image 


seen only 


one’s own 
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ft to the enemy. Tactical conditions 
permitting, the position should be taken 
which allows least contrast with the back- 
ground; that is, below the enemy if over 
ground, him if over bright 


lark abov e 


louds. 

6. Size—Since the rods 

sion in fine detail, small objects cannot 
be seen at night. Objects may look con- 
siderably smaller at night than by day 
because details cannot be seen. 

The airplane is too small in 
erspective to be seen much beyond 1,000 
t night. It is visible 
is above or below it 


do not permit 


average 
a clear, starli 
it presents too 
rsuing a plane, keep 

li ciose in 
Bin- 
at the expense ol 
ss if retina is 


its limit of sen- 


yht visior 


the 
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ect in the dark. 


sitivity. Night binoculars must transmit 
sufficient light to give both magnification 
and illumination. When 
both these conditions are met night vision 


no decrease in 


is improved proportionately. 

8. Detection of objects in motion—The 
most primitive response of the retina is 
to motion. Motion of an object can be 
recognized before the object itself can be 
defined. The direction of approach of air- 
craft (or ships) should be anticipated in- 
sofar as possible to provide for maximum 
time in the field of vision for recognition 

remembering, of course, that the night 
target will be better seen when not look- 
ing directly at it 

9. Diet and vitamins—Much publicity 

been given to the relationship be- 
tween diet, vitamins, and night vision. It 
is true that vitamin shortages do result in 
impaired night vision. This can be pre- 
vented by a ration which contains liberal 
quantities of “protective” foods, such as 
green salads and fruits, 
ilk, cream, butter, cheese, eggs, meat, 
and fish. Whole grains and nuts 
also contain vitamins. Plain starches, such 
as polished rice, white flour, cake, pastry 
and bread, potatoes, beans, macaroni and 
spaghetti, do not; neither do sugars or 
sweets, coffee, chocolate, or tea. 

The use of large extra doses of vitamins 

more than one would get in a liberal 
well-balanced diet—will not improve night 
vision above normal 

10. Oxygen—Night vision is one of the 
first faculties affected adversely and in- 
sidiously by failure to use oxygen at alti- 
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tudes above 6,000 or 8,000 feet. Instru- 
ment markings seem dimmer; the pilot 
turns on panel lights and more 
brightly, thus starting a vicious circle, 
with resultant serious impairment of vis- 
ual efficiency. Use of oxygen in night 
flying, therefore, should begin at lower 
altitudes than in daytime 

11. Fatigue not only impairs night vi- 
sion itself but also affects performance 
adversely in many other ways; as, for 
instance, in increasing distractibility, im- 
pairing co-ordination and clear thinking, 
and in rendering satisfied with a 
greatly lowered level of general efficiency. 

12. Drugs—Certain drugs will decrease 
fatigue and aid 
The most familiar of these is caffeine; its 
most convenient Ben- 
zedrine is a drug with actions similar to 
those of caffeine which may have advan- 
over it in certain There is 
individual reaction to 
these drugs. 


more 


one 


alertness temporarily. 


source is coffee. 


tages cases 


great variation in 
Simple rules of thumb can- 
not be given concerning them. It is best 
to seek individual advice of medical 
ficers and to try out any drugs prescribed 
by them under their observation 

The vast majority of drugs are apt to do 
more harm than good when used in the 
effort to aid night combat fa- 
tigue. Patent remedies should never be 
used. Heavy smoking is known to reduce 
visual efficiency, as is alcohol, particularly 
in combination with high altitude. One 
must maintain a high state of “training” 
for night missions in much the same way 
that an athlete maintains training—the 
principal difference between war and ath- 
letics is in the stakes. Adherence to the 
simple rules given in the 12 preceding 
numbered paragraphs may give you just 
that edge on the enemy which is needed 
to get home the first shot. END 
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Device Simulates Stalls 


AILOR-MADE stalls are created on the 

ground by a special device designed to 
test student pilots’ reactions. Known as 
the Fernald Reaction Time Indicator, the 
trainer is the result of protracted experi- 
ments conducted by Maj. W. I. Fernald, 
Fifth Army Air Forces Flying Training 
Detachment, Hemet, Calif. The basic pat- 
ent is held by Maj. C. C. Moseley, former 
pupil of Major Fernald. 

The mock cockpit has all the appurte- 
nances of a real flying craft, including 
fuselage, control stick and brake mechan- 
ism. A “rudder reflex indicator” simu- 
lates on the ground the rudder character- 
istics of a plane in a stalled position, also 
the rudder behavior of aircraft when 
rolling on the ground. The device is pur- 
posely unstable, and the pilot trainee 
must react at once with proper manipu- 
lation of the control surfaces if the 
grounded machine is to be kept on flying 
keel as well as headed in the right direc- 
tion. 

Value of the trainer is that it compen- 
sates for the limited period of study al- 
lowed aviation students to develop nor- 
mal reactions in the air. This hurry-up 
method of revealing reflexes of the stu- 
dent aids him in learning the automatic 
response necessary in the air. It is also 
used as a classification test for student 
candidates. 








Aircraft Engine 


Overhaul Service 


* The extensive Engine Overhaul Department of SPARTAN AERO 
REPAIR sets a new high standard of engine maintenance and over- 
haul service’ for the private owner and fleet operator. This complete- 
ly equipped department includes every service — motor dis-assembly, 
inspection, cleaning, Sioux Valve Seat Grinder work, engine testing on 
latest type stands, Magna-Flux inspection of both ferrous and non-ferrous 
metal parts, plus expert installation by men who have the “know how.” 


* This is just one department of SPARTAN 100% Approved AERO 
REPAIR station—one of the highest rated in the nation. The Airplane 
Shop is equipped for the repair and overhaul of everything on your 
plane—of wood, fabric or metal construction. Entirely complete 
Radio, Instrument, and Propeller Shops are also ready to serve 
you. A corps of expert workers in every department. 
”d ae a % WRITE NOW for new catalog giving complete informa- 
to the tion. It's free! Address Dept. F15. 
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Wy” Mehl Dritl 


IMMEDIATE DELIVERY 


@ Extra speed, power and endurance makes this 

3-pound drill exceptionally efficient for the pro- 
duction drilling of metal sheets, rods, bars, cast- 
ings and forgings, wood and plastics, as well 
as maintenance and repair work. 
It is compact in design for use in close quarters. 
It is dynamically balanced for operation with 
either hand. And, in addition, it runs cool under 
severe service. 


It is ruggedly constructed for hard continuous 
usage with special steel alloy gears, self-lubri- 
cated bearings and extra long brushes. The 
commutator is easily accessible for servicing. 
Brushes can be replaced from outside without 
dismantling the drill. Immediately available for 
110-volt A.C., or D.C., or 220-volt A.C. or D.C. 
on suitable priority. 

Ask your Supplier or write for catalog on Drills, 
Saws, Flexible Shaft Grinders and Flexible 
Shatting. 


MALL TOOL COMPANY 





PORTABLE 
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To Drill Metal 


7771 South Chicago Ave. Chicago 19, Ill. 
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The Sergeant Flies His Jeep 


(Continued from page 25) 





only about one-third the horsepewer of the Sentinel and one- 
half the weight. The small size of these liaison planes is 
graphically apparent when their 2,000-pound weight is com- 
pared with the 60,000 pounds of a Flying Fortress or the 13,500 
pounds of a Thunderbolt. Four Sentinels can be perched with 
room to spare on the wings of a Superfortress. 

Highly maneuverable, the flying jeeps are aerial jacks-of- 
all-trade. In addition to the previously mentioned missions, 
they transport ground personnel and equipment, drop smoke 
bombs, do photographic and visual reconnaissance, lay tele- 
phone wire, evacuate wounded from front-line battle areas, 
transport mail, drop pigeon-messengers. Seventy-five pound 
parapacks of food have been suspended in bomb racks under 
each wing and dropped to cut-off troop units in the Burma 
Jungles. 

The putt-putt pilots are a venturesome lot—or perhaps they 
just know they’re good. Two 14th Air Force pilots recently 
flew Sentinels over the treacherous “hump” of the Himalayas, 
from Assam to an advanced base in China. Even the pilots of 
the four-engined’ bombers never start the hazardous trip with- 
out figuratively “knocking on wood,” and veterans swore a 
lightplane could never make it. 

With no instruments to speak of and radios inoperative, the 
two pilots flew “by the seat of their pants” at “rock-top” 
altitude in order to evade Jap fire. They flew through passes 
in order to clear the “hump at their maximum altitude of 
10,000 feet—the highest pass was so narrow that they had to 
fly single file. Their greatest danger came from the buffeting 
of air currents and ice forming on the wings. 

The flying jeep has been used in many heroic emergency 
missions. On one occasion, a delicate brain operation was nec- 
essary to save a soldier’s life and the doctor who could do it 
was hundreds of miles away. The post hospital called a nearby 
Army landing strip and within a few minutes a sergeant-pilot 
was winging his way to pick up the surgeon. Because his plane 
was always ready and because he knew his job—the sergeant 
helped to save a life. 

On another occasion a pilot, while flying a wounded man 
back to a base hospital, used a respirator on the patient and 
at the same time managed to stay on his course to the rear 
lines at near ground level. 

Just a few months ago six staff sergeant-pilots in only five 
days of flying completed 307 missions, among which were 
laying of eight miles of communication wire; checking disci- 
pline on the march; river patrol; observation smoke tests; drop 
and pick-up of messages; transporting officers from command 
post to command post; reconnaissance (photographic and 
visual) and emergency delivery of cargo. 

Experimenters call the flying jeep “superman:” on land, in 
and out of half-dollar sized fields; on sea, equipped with pon- 
toons; on snow, modified with skis; in the air, outmaneuvers, 
enemy fighters; in the jungle, lands and takes off from cables 
above the tree tops. 

The liaison squadron itself is a unique organization. It is 
almost 100 per cent an outfit of flying men—from typist to 
mechanic, from radio man to intelligence section, from doctor 
to cook, almost every man has had time at the controls of a 
plane or as a crew member. Not only the sergeant-pilots but 
all the ground personnel, eat, sleep and talk aviation. 

Their background in aviation is readily seen in this cross- 
section of a typical liaison squadron. In the squadron’s in- 
telligence section, the section head, a sergeant, was formerly 
an RCAF pilot. He resigned to enter the United States Army 
when America entered the war but was never assigned to 
flight duty. The intelligence clerk, a corporal, had his own 
airfield before the war and his assistant is a former aviation 
cadet who was washed-out after getting many an hour of flying 
time. The draftsman was formerly a glider pilot. 

The entire personnel of the communication section is com- 
posed of former radio-gunners who flew in bombers. The 
squadron clerk, a corporal, is a former civilian flying instruc- 
tor who trained pilots for the Army but was considered too 
old to fly for the Army himself. His pupils have made head- 
line news on many an aerial front. One of the operations 
clerks of this unusual group owned his own flying school for 
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IGSU-REV Conia | Gieed PROPELLERS 


FOR UNSURPASSED EFFICIENCY 


ISO-REV precision constant-speed governing 
at any RPM selected during flight, irrespec- 
tive of power input or air speed, affords 
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ditions of flight. 


“1SO— equal, alike, the same, uniform" 


Webster 


CONSTANT SPEED 


AIRCRAFT SPECIALTIES DIVISION 


LIO-REV) 


UIYYYYY 


Today our entire energies and resources are 
devoted to the nation's war effort. 


We feel fortunate that our contribution to- 
ward victory may also place added enjoy- 
ment and utility within reach of the plane 
owner of tomorrow. 
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many years before the war. He is a cor- 
poral now, checking out other men. An- 
other squadron clerk was trained to 
fly for the Air Transport Command 
but, along with several thousand 
trainees, was grounded when the Arn 
decided there i 
them. Many of the cooks are 
out cadets. Scores of enlisted ground 
men and “L” pilots in this squadron ha‘ 
been “sweating-out” a rating of servi 
pilot and the commission that goes 
it for so long that they have become 
resigned in good-natured liaison fashior 
to spending the rest of the war as 
listed men with their “Maytag Messer- 
schmitts.” The squadron’s officers are 
for the most part, men who flew pursuit 
and bombers. The commanding office 
this typical squadron, Capt. Robert 
Gross, has completed 55 bon 
sions over China and Burma as a pilot of 
a Mitchell. Even the medico is a flight 
surgeon with many hours in the ai 
And this squadron is typical of ever; 
liaison squadron in training or at tl 


sucn 
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yas no longer a need 


washed 
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front. Every man know 
prisingly large percentage f serge 
pilots and ground crew have thou 
of flying hours in their log books 
The strength of a typi AAF fighte 


squadron is 39 officers, 245 enlisted mer 
and 25 planes. In comparison, a regulat 
liaison squadron has 15 officers, 125 en- 
listed men and 32 planes. The sergeant 
pilot, doubling as a mechanic, accounts 
for this saving of manpower! 

There is a fraternity feeli 
liaison squadrons. All “L” pilots and 
ground personnel know each other ar 
know their planes. When a 
up in Burma or France, each 
pilot throughout the world is personally 
affected. Liaison pilots and ground units 
working with them were taught during 
training that their aircraft cannot go up 
to the front lines and, for the safety of 
all concerned, that 1,500 feet 
minimum distance to keep between them 
and the line of fire. But that was only 
a training practice. The liaison pilot’s 
best known combat activity has 
with the First Air Commando Group in 
Burma and the first of their 
activities were sent from 150 miles be 
hind the Jap lines in the very center of 
Jap-occupied territory. The Japs were 
hit just where they never expected 
be hit—right in the middle of their owr 
back yard—and the “L” plane and pilot 
were indispensable to this vital opera- 
tion. 

At the Quebec conference between 
President Roosevelt and Prime Minister 
Churchill, in August, 1943, the late Brig 
Gen. Orde C. Wingate, bel 
Jap-lines” jungle veteran, stated that 
was imperative that some form of evacua 
tion system be provided to bring out hi 
wounded troops. 
wounded men had to be 
the jungle. Removal of ca 
was possible, although particularly diff 
cult, so President Roosevelt 
job to the AAF. He requested that 
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General Arnold called in Col 

Cochran and Col 


Philip 


John R Alison and 
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said: “I am giving you 200 liaison-type 
airplanes. I want you to go into that 
country and take out General Wingate’s 
wounded. I want you to do more than 
that; I want the AAF to spearhead Gen- 
this season in 

paper work 


eral Wingate’s campaign 
Burma To hell with 

Go out and fight.” 
Here was the beg 
mando unit in which every man was 
The sergeant-pilots were 
their experience as 
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miles, 


Douglas Skymasters (DC-4) powered 
ith liquid-cooled Rolls-Royce Merlin 


engines will be built by Canadian 
Vickers at Montreal. Trans-Canada Air 
Lines is expected to pay $350,000 per 
plane The Swedish government 

rned down the request of the United 
States Gove! € which asked that 
American bomber crews forced down 


ed to return to their 
could repair their 
raft within 48 hours It was sug 
gested by the United States that, if 
this were permitted, crews forced down 
in Sweden would idertake to jettison 
ull bombs and armament before land 
ing British reverse lend-lease to 
the U.S. Army Air Forces has included 
the loan of 1,100 airplanes A 
German says the Boeing 


n Sweden be allow 


British bases if they 
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Superfortress has a 55-mm. cannon 
among its armament . Rate of climb 





of the Republic Thunderbolt was in- 

creased 500 feet per minute with the 

addition of a paddle-bladed propeller 
—The Aeroplane 















The following specifications are 
quoted for the Gr ian Hellcat (F6F): 
cruising speed, 260 p.h.; maximum 

eed 380 mM. iding speed, 85 

! ervice eili 35,000 _ feet 

ige 900 miles; gross weight, about 

000 px ds The Vought Corsair 

» speed is 385 m.p.! cruising speed 
s 300 m.p.! anding speed, 90 m.p.! 

ce cE Z 00 feet; range, 1,700 
—Aeronautic 
lyers, but also as top-notch mechanics 
able to service their own planes. In 


Colonel Cochran’s Air Commando Group 
there was a wide variety of aircraft, in- 
cluding large cargo planes and gliders, 
but it was the light liaison planes and 
their sergeant-pilot-mechanics who main- 
tained actual contact with the front line 
units working their way through the 
These handy little planes became 
le supply. The ar- 


jungle 






the capillaries of jur 
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teries were the large transport planes 
which flew heavy loads into big interior 
bases. From these the lightplanes flew 
to the troops. Sometimes they dropped 
their loads by parachute but their great- 
est advantage was their ability to land 
and take off where larger planes would 
crash. 

Within five hours after Colonel Coch- 
ran’s glider-borne troops had established 
the first airstrip behind the Jap lines, the 
Air Commando 
were landing and soon were ferrying out 
United States and British injured from 
the glider landings and early clashes with 
the Japs. At the time, many of 
them were flying 
spotting enemy movements and disrupt- 
ing Jap pack-animal supply trains. Dur- 
ing the eight months that liaison 
pilots operated with General Wingate’s 
forces they suffered only five casualties. 
Working behind the lines in Jap territory, 
they flew thousands of missions with little 


Force’s liaison planes 


same 


reconnaissance patrols, 


these 


protection—no armor and no armament 
—other than the general air superiority 
which is essential to the successful em- 
ployment of liaison-type planes 

Colonel Cochran 
counts the work of the 
used to evacuate wounded personnel. He 
reports: “We constantly brought in per- 
sonnel to replace the wounded we took 
out. It often happened that one end of 
an airstrip would be held by the British 
and the other end of the runway would 
be held by the Japs. There were a few 
occasions when a liaison plane took off 
and was shot at by the Japs on the other 
end of the strip. When a pilot would 
take off they would say, ‘Don’t turn left, 
turn right because the Japs are at the 
left.’ This risky work did a lot for 
morale; the fellows knew they would be 
flown out if they were wounded. It did 
them a lot of good.” 

Colonel Alison observed: “A man 
could be injured in the middle of the 
afternoon and be in the hospital in India 
at night.” The Army Medical Corps re- 
ports that just three per cent of the 
wounded that are evacuated to hospitals 
die. 

S/Set. James Oliveto was one of the 
many “L” pilots who performed note- 
worthy feats. The Japs had established 
themselves at one end of the runway 
where a Sentinel was parked. The 
Japs slashed the Sentinel’s fabric with 
bayonet and punctured the gas tanks 
with rifle fire. Creeping through the 
trees to within 30 yards of the Jap posi- 
tion, Sergeant Oliveto made a run for the 
dispersal area, jumped into the plane and 
taxied it down to the Allied stronghold 
at the other end of the field amid a 
shower of Jap bullets. Then he went 
back again, this time even closer to the 
Japs’ position, to steal a spare wing tank 
lying in the dispersal area. With this 
tank he and two other sergeant-pilots 
were able to repair the plane so that it 
could be used to ferry out more wounded. 

A glance at a letter from a sergeant- 
pilot in Burma discloses the following 

.. At the present time I’m not do- 
ing anything—just sack time. Got so 
damn many missions to my credit that 
they won’t let me fly any more (125).. 
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arched prongs absorbing vibration to prevent 
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“Oliveto, at the present, is down to one 
of the strips we had to evacuate, salvag- 
ing some of our planes. Doing a damn 
good job too. That guy is fearless. All 
he thinks of is what a shame, and out 
he goes and brings in another badly 
needed ship. He is OK. Waugh is OK 
now and is out of the hospital. I guess 
you know he cracked up an L-5 on the 
take-off coming out of a small field... 
broke his jaw, quite a few cuts and abra- 
sions, but now he’s full of vinegar, ready 
to get back on the job... . 
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“Speaking of short field landings and 
take-offs, anyone can put them in, but 
getting out is the question. Make the 
field rough, a little soft in spots, not too 
wide, say ten feet, and from 200 to 300 
steps in length and you have the ideal 
short field in Burma. Oh, I forgot to 
mention, there must be trees on both 
sides from 30 to 75 feet in height and 
those same trees on both ends of the 
strip, although you can cut a path 
through them for an approach.” 

Staff sergeant-pilots are being trained 
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now to take up the work begun by these 
early pioneers of the First Air Com- 
mando Group. They will do their job 
with the same carefree willingness that 
has thus far characterized all enlisted 
liaison pilots. It is well to remember all 
that the “L” on their wings signifies, 
for when our troops invade Japan, our 
commanding general will probably land 
on a Tokyo street in a Flying Jeep—and 
it will be piloted by a staff sergeant-pilot 
of the AAF who, a few hours before, 
may have been doing K.P. END 











in these planes until a carrier heading for 
the Pacific battle area stopped by San 
Diego, picked up the 18 planes and headed 
to sea. 

Production of the Dauntless had begun 
again at the Douglas El Segundo plant, 
however, and, in late March, 1942, the 
first of the new batch of Dauntlesses 
were coming off the line. Training caught 
up to schedule soon thereafter and new 
squadrons were sent to the war zones 

In May came the Coral Sea battle, 
where the Dauntlesses sank one Jap car- 
rier, badly damaged several others and 
scored hits and near misses on other 
shipping. Tulagi Harbor was the next 
surprise action of Dauntlesses, flown 
from the U.S.S. Yorktown. Dive bomber 
pilots and their gunners here taught the 
Japs that Dauntlesses were also tough 
babies in a dog-fight. Their guns shot 
down several Zeros in this engagement 

Then came the Battle of Midway. It 
was a triumph for the Dauntless. In that 
historic engagement of June, 1942, Daunt- 
less planes operating off the Enterprise, 
the Hornet and the Yorktown dive- 
bombed and sank at least four enemy 
carriers and damaged many other war- 
ships of the Japanese fleet. Never be- 
fore had one type of aircraft done so 
much damage to capital warships. 

Dauntlesses which had fought their 
way through the violent fighter and anti- 
aircraft opposition were returned 
Pearl Harbor after the battle. Here the 
pilots and ground crews became aware 
of the sturdiness of the Dauntless. Many 
had gaping wounds in their wings, fuse- 
lages and tail surfaces. It seemed in- 
credible that an airplane could absorb 
such punishment and still manage to re 
turn to the carrier for a landing 

In the summer of 1942 the carrier fleet 
moved into the South Pacific. There the 
Dauntlesses carried on the tedious work 
of flying long search patrols ahead of the 
fleet and hovering in protection over the 
task forces hour after hour. The Daunt- 
less bore the flying burden 

In the fall of 1942, the U.S. Marines 
landed on Guadalcanal, with Dauntlesses 
spearheading the attack. When Hender- 
son Field was secured, Dauntlesses 
landed and began operations as shore 
based bombers and patrol planes. Ma- 
rine Corps pilots put them to work in as 
trying a test as any aircraft has under 
gone. 

With only a few Dauntlesses, the Ma- 
rine flyers covered the long stretches 
northwest of Guadalcanal, 


night 


flying 


The Dauntless 
(Continued from page 31) 








and day to spot the “Tokyo Express,” the 
enemy’s fast-moving cruiser and de- 
stroyer forces which attempted to carry 
replacements almost daily from Bougain- 
ville to Guadalcanal 

Usual procedure followed by Daunt- 
less Marine pilots was to take off in the 
afternoon from Henderson Field and at 
tack the “Tokyo Express” in clear day- 
light. At night they would attack docks 
where the ships that had withstood the 
afternoon bombings were unloading 
troops. And then in the mornings the 
Dauntlesses would fly out to attack the 
Jap ships as they headed back to Bou- 
gainville. 

This ‘round-the-clock operation per- 
mitted only the barest minimum of up- 
keep. The worst days for the Dauntlesses 
were over by the end of 1942, when more 
and more planes of different types were 
poured into the Pacific area. The Daunt- 
less no longer had to carry the terrific 
load virtually alone. 

The Dauntlesses still had an active part 
to take, though. When the drive started 
up the Solomons chain, these planes 
were given the hazardous job of pin- 
point objective bombing, such as gun 
emplacements, barges, fortifications, ra- 
dio communication centers and stubborn 
points of resistance. As the Marines con- 
tinued to advance, so did the Daunt- 
lesses, operating from one new landing 
field after the other 

When the carrier offensive was re- 
newed in the summer of 1943, Dauntlesses 
were the old reliables once again. But 
this time they were strictly on the of- 
fensive in the Central Pacific. They took 
part in the first small-scale carrier strike 
at Marcus Island on September 1, right 
up on and through the attacks on Wake, 
the Gilberts, the Marshalls, Truk, Ra- 
baul, Palau, Hollandia, Saipan and Guam. 

And the Dauntless was considered ob- 
solete! No one knows that better than 
E. H. Heinemann, Dauntless project en- 
gineer and currently chief engineer of 
the Douglas El Segundo (Calif.) plant, 
where the last Dauntless was just com- 
pleted. He says: 

‘The Dauntless was a pre-war combat 
plane and has been repeatedly consid- 
ered obsolescent. As late as June, 1941, 


it was stated by high-ranking officers 
that it was dead and that there would 
be no further orders. While it is true 


that performance is not all that is de- 
sired, it still is the only unrestricted dive 
bomber in service in this country.” 

The Dauntless was conceived back in 


1934. At that time John K. Northrop, one 
of the leading aeronautical geniuses of 
the nation, headed the Northrop Aircraft 
Company, Inc. (this later became Doug- 
las’ El] Segundo division and is not to be 
confused with Northrop Aircraft, Inc., 
now in operation at Hawthorne, Calif.). 
Northrop was personally in charge of the 
engineering department and shop. Asso- 
ciated with him was Ed Heinemann. 

That year the company received an in- 
vitation from the Navy Department, Bu- 
reau of Aeronautics, to bid on a dive 
bomber. The company also was in the 
throes of developing a plane for the U.S. 
Army which later became known as the 
A-17A. 

Northrop selected Heinemann as proj- 
ect engineer on the Navy job and Heine- 
mann prepared the initial drawings and 
bid. Those were tense, exciting 18-hour 
working days for Northrop and Heine- 
mann. The dive bomber bid was on a 
competitive basis, with Northrop arrayed 
against the engineering talents of Brews- 
ter, Vought, Curtiss and Great Lakes 
aviation companies. 

It was a gratifying triumph for these 
men when the Navy Department accepted 
their bid and awarded Northrop a con- 
tract for one experimental XBT-1 dive 
bomber. Engineering work and the ex- 
perimental model were compieted in 
1934 and 1935. After six months of tests 
and incorporation into the plane of 
the Heinemann-designed perforated, or 
“Swiss cheese” type dive flaps, the first 
XBT-1 was delivered to the Navy at Ana- 
costia in December, 1935. 

Meanwhile the other companies were 
eliminated because the Brewster was 
late in completion and developed so many 
difficulties that only a few were built, 
although it was reported faster than 
other planes designed. The Great Lakes 
design was a biplane which was elimi- 
nated because it was of much less ad- 
vanced design. The Vought had the best 
performance but seriously handi- 
capped in diving because it relied upon 
the propeller as a dive brake. This was 
a constant source of trouble and required 
that the plane be operated under serious 
restrictions. The Curtiss was also a bi- 
plane which had been under construction 
in earlier design for several years. It was 
purchased in moderate quantity but was 
discontinued because of obsolescence. 

“The difficulties of designing a success- 
ful dive bomber can be understood,” ex- 
plains Heinemann, “when it is considered 
that of the five original competition con- 
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TO FIGHT THERE AND BACK 


In this war pilots often fight far over enemy territory, hundreds of 
miles from their base. So fighter planes need range as well as 
sting. * In such sorties the Allison engine has proved its 
mettle. Its economy adds miles to every tankful. Its 
dependability keeps it in the fight, helps get both plane 
and pilot back from hazardous encounters. 
Its smoothness and _ response 
lessen pilot fatigue. * Qualities 
like these will continue in 
importance after the war’s end. 
They will contribute to the 
comfort and safety of your 
flights in the daysof great 


air transport to come. 
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Army Air Forces. 
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Capt. Albert “Pinky” Stainback, veteran United 
Air Lines Pilot, practices in the Link Trainer 


How to become 
a better pilot 


SKILL IN FLYING by instruments and radio, knowl- 
edge of traffic control procedure make a good pi- 
lot a better pilot—give him more and. safer use of 
his plane! 

Our air lines, with their magnificent safety rec- 
ords, understand the importance of this training. 
So do the Air Forces. Both consider instruction in 
instrument flying, for a// pilots, as fundamental. 

The beginner pilot learns how ro handle airplare 
controls in the Link Trainer. Responding to the 
controls, the instruments tell him what the “air- 
plane” is doing! Link training enables the certi- 
fied pilot to keep a shiny polish on his skill...to 
meet emergencies, to fly safely in “weather: 

The Link Instructor at a good flying school in 
your neighborhood can help and advise you in 
getting the instrument flying instruction the good 
pilot must have! 


Link Aviation Devices, Inc. 


Binghamton, New York, U. S.A. 
LINK MANUFACTURING COMPANY, LTD., Gananoque, Ontario, Canada 


Link Trainers, Aviation Sextants and other products contributing 
to the safety of flight 
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tenders only the Dauntless was sufficiently successful an‘ 
rugged enough to endure this length of time. Furthermore 
the famous Curtiss Helldiver, the result of a design competi 
tion held in the summer of 1939, has only recently come int 
service. 

After conducting its own tests on the XBT-1 for two months 
the Navy accepted it as a satisfactory service type and a con 
tract for 54 BT-1’s was awarded in 1936 

“I remember how our small company was striving for busi 
ness at that time,” Northrop recalls, “and what a tremendous 
boost it gave all of us when the contract was awarded. Why 
50 airplanes then was comparable to an order for 500 today! 

Although it was not the same airplane the BT-1 was similar 
in many respects to the A-17A and the engineering done in 
advance on the A-17A served as a guide in the construction 
of the BT-1. Both were of multi-cellular monocoque structure 
had the same aerodynamic characteristics and airfoil sections 
the same engines, and similar flaps, although the BT-1 incor- 
ported improved flaps which served as dive brakes. 

The A-17A’s had a wing spread of 48 feet, whereas the BT-1 
had a span of 41% feet, the wings purposely shortened for 
carrier operation. Other dimensions differed correspondingly 

During 1937, while the delivery of BT-1’s was being delayed 
by a company strike, engineering was begun to convert the 
BT-1 into a new model designated the XBT-2. This airplane 
had a fully retractable landing gear and a Wright Cyclone 
engine instead of the Pratt & Whitney engine installed in the 
BT-1’s. It was flown in April, 1938, and delivered to the Navy 
for trials. It is interesting to note that, in 1938, experiments 
with a BT-1 carrying a tricycle landing gear were conducted 
The gear was abandoned as unsuitable shortly after. 

Northrop assisted in the development of the XBT-2 but in the 
latter part of 1937 he sold his stock in the Northrop Company 
to Donald Douglas, who turned the plant into what is today 
the E] Segundo division of the Douglas Aircraft Company, 
where all Dauntlesses were produced. Northrop left Douglas 
on January 1, 1938. 

A contract was obtained for a production quantity of BT-2 
airplanes in February, 1939. With this order came a change in 
the Navy designation. The plane became the SBD-1, forerun- 
ner of the current SBD series. It meant “scout bomber, Doug- 
las.” 

As the result of operating experience and tests conducted 
with BT-1l’s, new stability and control specifications were 
established, making it necessary to redesign all control] sur- 
faces of the Dauntless in 1939. Many airplanes under partial 
construction were affected. It was necessary under this new 
requirement for the company to run exhaustive flight test pro- 
grams, during which 21 different sets of tail surfaces and 12 
sets of lateral control surfaces were constructed and tested. 

These tests resulted in the Dauntless becoming a criterion 
for stability and control for this type of craft, but it caused 
a considerable delay in production. Deliveries were not started 
until] May, 1940. 

Success of this model resulted in contracts being awarded for 
the SBD-2, SBD-3, SBD-4, SBD-5 and the SBD-6. Changes in 
the model numbers can be accounted for by such relatively 
minor changes as voltage of the electrical system, increased 
power in ‘the power plant, additional fuel tanks, etc. 

Meanwhile the Army had become interested and had placed 
an order for several hundred A-24 attack bombers, which were 
SBD’s all over again with the exception of the landing hook 
needed by Dauntlesses for landings on aircraft carriers. These 
orders were filled at the Douglas plant in Tulsa, Okla. 

The Dauntless today is a low-wing monoplane arrangement 
with aluminum alloy semi-monocoque construction. Its span is 
41 ft. 63%, in.; length is 33 ft. 1% in.; and height is 15 ft. 7 in 
Wing area is 325 sq. ft., loading is 29.3 lbs. per sq. ft. It has 
two-place tandem cockpits provided with sliding transparent 
enclosures. Self-sealing fuel tanks are carried in both center 
and outer wings. 

Gross weight of the Dauntless is 9,288 pounds, whereas the 
BT-1’s were 6,830 pounds. Dauntlesses are equipped with a 
Wright R-1820-60 Cyclone engine, developing 1,200 h.p., while 
the BT-1’s carried an R-1535 Pratt & Whitney engine develop- 
ing 750 h.p. 

Top speed of the Dauntless is more than 230 m.p.h., 
compared with 219 m.p.h. of the BT-1. Terminal velocity of 
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HURDLING 


PRODUCTION 








Doak-produced aircraft parts 
and assemblies fly with our air- 
men on every fighting front. We 
have had to hurdle many a pro- 
duction 8-ball to get those vital 
components into production in 
quantity and on time. Important 
contributing factors have been: 


EXPERIENCE — All of Doak’s 
key personnel consists of people 
with years of aircraft production 
background. 


FACILITIES—The Doak plant is 
a self-contained, metal working 
aircraft factory, with complete, 
modern aircraft processing de- 
partments. Parts and assemblies 
are entirely manufactured in the 
plant. 


We invite inquiries about Doak 
facilities, especially in the field 
of light metals, for varied pur- 
poses. What is your problem? 


AIRCRAFT COMPANY INC., TORRANCE, CALIF. 
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the Dauntless without dive brakes is over 
400 m.p.h., while the use of dive brakes 
(one on the upper and one on the lower! 
surface of the wing) reduces the velocity 
to under 300 m.p.h., thus improving dive- 
bombing accuracy and permitting closer 
approaches to moving targets. Rate of 
climb is over 1,400 ft. per 
speed is 185 m.p.h. at 14,000 feet 

A bomb rack and displacing gear are 
provided under the fuselage for carrying 
and displacing either one 500-pound 
one 1,000-pound bomb in vertical dives; 
one rack also is provided on each 
wing for bombs in all sizes from 
500 pounds, as well as depth charges and 
chemical tanks. 

Two .50-caliber fixed machine guns are 
mounted in front of the pilot, one on each 
side of the instrument board and syn- 
chronized to fire between 
blades. Two .30-caliber flexible machine 
guns are mounted in the rear cockpit 
with both pilot and gunner protected by 


min 


cruising 


oute! 


100 


prope llex 








the country. This is an intangible 
impossible to measure or 
can have a significant effect 
of flying 

The e are, of course, n 
tors which cannot be mez 
ent tht will influe~c 
events in aviction. E 
closely at there pros 
stress the controlling impo: 
general level of economic ’ 
post-war period. Our aviation industry 
will find its future linked 
with the living standards we reach and 
maintain after V-Day. If we can estab 
lish high levels of peacetime producti 
and employment, aviation will take its 
place in the forefront of American indus- 
try. 

Figures on peacetime 
production show this relationship 
as the growth of the industry 





inal’ 


inseparably 


employment 


NUMBER OF ESTABLIS IMENTS, Wa 
VALUE OF PRODUCTS IN THE AIR 
PARTS INDUSTRY IN THE UD 


~ Number o W 
Establishments  Earr 


Year 
1914 
1919 
1921 
19 


1925 


1927 
1929 
1931 
1933 
1935 


1937 
1939a 
Source: U. S. Census o 
a The industry as defined by the Bureau of the 
Census in 1939 inc'udes the 
craft engines which in previous 
cluded under the eng:nes 
wheels, and windmills’’ industry 
only year for which separate f 
engines are available, there 
ments and 6,381 wage earners 
The products were valued at 


product.on of air 


It is interesting to note Z 
production of small planes for civilian 
use totaled less than 2,000. Obviously 
the post-war demand for private planes 
could expand to several times its 
war level without using 
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armor plate. The BT-1’s mounted only 
one flexible .50-caliber machine gun. 

Handling characteristics of the Daunt- 

are outstanding. Because of their 
high maneuverability they have been 
used on occasion as fighters against at- 
tacking Jap planes. Stability and control 
is maintained down to within five m.p.h. 
of the stalling speed, which is 78 m.p.h. 
There are few combat planes in which 
this rare condition exists. 

The Dauntless series is the first upon 
which perforated dive flaps were used 
The purpose of the holes in the flaps is 
to break up the eddys that flow off the 
edge of flaps in order not to 
cause excessive tail buffeting. Fixed 
leading edge wing slots are provided to 
obtain aileron control after a wing stall. 

Range of the Dauntless fully loaded is 
1,000 miles, while the service ceil- 

25,200 feet. Wing loading is 29.3 


less 


trailing 


over 
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pounds 
To show how cost declines in aircraft 
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building with volume production, it is 
revealed that it cost more than $85,000 
to produce the XBT-1, while the 5,936th 
—and final—Dauniless to off the 
line cost approximately $29,000. 

Now that the Dauntlesses have more 
than fulfilled their purpose and are be- 
ing replaced aboard carriers by newer 
and better aircraft, Heinemann and other 
Douglas engineers are engaged in design- 
ing more advanced craft for the Navy. 
They thought a short time back they had 
the answer in what was designated the 
BTD—bomber torpedo Douglas—but the 
Navy contract on the gull-wing, bomber- 
torpedo plane was cancelled after a few 
were constructed because too much time 
would elapse before they could be taken 
into combat in sufficient numbers. 

There is one thing that is almost a cer- 
tainty, though. And that is that no other 
plane in our aerial arsenal will store up 
so many surprises for the enemy as did 
the Dauntless END 


come 





Re-converting the Aircraft Worker 


(Continued from page 39) 








action of the nation’s wartime capacity 
for producing aircraft. 

The volume of post-war 
flying, both passenger and freight, defies 
prediction but there are signs 
that the increase will be substantial 
Three major airlines have recently 
dered four-engined passenger planes to 
ost more than $50,000,000. These giant 

will fly from coast to coast in 


commercial 
accurate 


or- 


irliners 
about 812 hours—Chicago and New York 
will be less than three air-hours 
An early objective is air cargo handled 

between five and 10 cents per 
ton-mile—a rate which would open the 
air lanes to many new commodities. Here, 
depend largely on the 
the post-war 


apart. 


at rates 


too, expansion will 
degree of prosperity in 
period 

The demand for military planes will 
have at least two and probably three dis- 
tinct phases. The first will begin when 
Germany surrenders and it may well in- 
volve an immediate and very consider- 
able cut in overall aircraft production. 

The second phase will follow the final 
defeat of the Axis. Production require- 
ments are going to depend on the sort 
of peace that is concluded and the kind 
of foreign policy that the United States 
pursues after the war. Closely connected 
with this is the question of our national 
military policy—how large an air 
will we want to maintain? Will we 
some form of compulsory or large scale 
voluntary military training and how 


much stress will be put on the air arm 


> 


force 
have 


in such a program‘ 

Taking these factors into consideration 
it seems quite certain that the post-war 
demand for military planes will be 
greater than that of the pre-war period 
but much smaller than during the war 

Still another variable is presented by 
the policy to be followed in disposing of 
yur surplus military planes once the war 
is over. Will a large number overhang 
the market? Again, rapid technical ad- 
vances in aircraft design may render 
many of them obsolete at a very early 
date 


But even an accurate forecast of civil- 
ian and military demands for aircraft 
would not erase all of the question marks 
that surround the future of aviation. 

For one thing, we want to know what 
the job prospects will be aircraft 
workers outside this industry. Once 
more we need to know what the general 
level of business and industry will be. 
For obviously it is going to be less diffi- 
cult to fit them into an economy that 
provides 56 to 58 million jobs than one 
employing, say, 50 millions. 

Apart from this broad relationship 
there are several other factors that must 
be considered. One is the heavy concen- 
tration of aircraft workers in certain 
areas and many of them 
facing sharp cutbacks in other war in- 
dustries as well. Even after V-E Day 
some communities will have an unem- 
ployment problem until dismissed war 
workers spread out again in a more nor- 
mal peacetime pattern 

Another important for 
the aviation industry hinges on the policy 
to be followed in the operation and dis- 
posal of Government-owned and _ pri- 
vately-operated plants. According 
to a survey by the U. S. Bureau of La- 
bor Statistics among a group of 397 such 
plants, 87 were engaged in the manufac- 
ture of aircraft or parts and employed 
nearly half a million workers in Sep- 
tember, 1943. More than 210,000 of these 
wage earners were women—about the 
same percentage of women that were em- 
ployed in the industry as a whole. There 
were 472.519 women among the 1,310,799 
employed in airframe, engine and pro- 
peller plants during December, 1943. 

How many of these girls and women 
can be considered as belonging to the 
normal peacetime working force? In 
other words, what part of this group will 
voluntarily quit the labor market once 
the urgent need for war production has 
ended? We dare not assume, as a good 
many people appear to, that enough 
women will give up their jobs to solve 
the problem for millions of returning vet- 
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winter afternoon’s 
skating with the gang on the pond 
— that’s one of those “little things” 
you're looking forward to. 

Afterward, everybody will pile 
over to Sue’s house ... and you'll 
stretch out in front of the fire feel- 
ing comfortable as a king in your 
“tweeds” and your easy-fitting 
W. L. Douglas “Clippers.” 





Other styles $5.50 
Denver West Slightly 
Higher 


W.L. 


W.L.DOUGLAS@SHOE Co. 
Stores in Principal Cities 


Good Dealers Everywhere 


BROCKTON IS. MASS. 
INVEST IN VICTORY — BUY BONDS 

















erans and men now working in war 
plants. We can expect to have about 14 


million girls and women who are candi- 
dates for jobs in 194X. This is the nor- 
mal number who regularly earn their 
living by employment. At present there 
are three million above this normal, or 
17,000,000 

In this shift to peacetime ways women 
workers will return largely to their for- 
mer and usual employment in light in- 


dustries, the service trades, and various 
professions. Some will withdraw from the 
labor market 

We do not know what proportion of 


the female workers in aircraft and other 
war industries will make this choice— 
but it is significant to note that the per- 
centage of women employed in airframe, 
engine and propeller plants rose from 
five per cent in January, 1942, to 36 per 
cent at the end of 1943. 

By April, 1944, the number of boys un- 
der 18 in the labor market exceeded 
peacetime levels by more than a million. 


Many combined school and part-time 
jobs. It is to be hoped that a large ma- 
jority of these youngsters will resume 


their normal educational pattern when 
the war ends. But we do not know how 
many will do so. The same can be said 
of some 1,100,000 young men aged 18 to 
24, who would normally be in school but 
are now in the armed forces or in civil- 
ian jobs. Nor do we know what per- 
centage of them are in war plants. 
Among much older men, those 55 and 
over, about 800,000 more than normal 
were part of the working force in April 
1944—men who had stayed on the job 
past the age when they would normally 
have retired, plus a number who went 
back to work for patriotic reasons or be- 
cause of job opportunities at attractive 


wages. This group will largely make 
way for younger blood as war needs 
slacken. 


All of these factors must be weighed 
before we attempt to judge the probable 
effect of post-war layoffs in the aviation 
industry. Together with possibilities for 
reconversion, which aviation companies 
are exploring very carefully, the picture 
is not as dark as many observers assume 

A recent survey by the Bureau of La- 
bor Statistics in the Buffalo, N. Y., area 
gives a very good clue to the way in 
which the reconversion pattern already 
is being worked out, although this city 
is not a typical aircraft center. The 
study, covering 40 firms which provide 
approximately half of all factory jobs in 
this area, showed that more than half 
the plants can resume civilian produc- 
tion immediately because their war prod- 
ucts were substantially the same as their 
peace-time items. Only about one-fifth 
of the plants will have to do much re- 
tooling, though some of the largest pro- 
ducers are in this group. 

The Buffalo industrial area, which em- 
braces Erie and Niagara counties, had a 
population of 958,000 in 1940. In peace- 
time, manufacturing provided some 138,- 
000 jobs or nearly 40 per cent of all 
employment in this area. Though about 
half of the factory jobs were concen- 
trated in four industries—iron and steel, 
food, chemicals, and automobiles—there 
enough diversification among the 


was 
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remaining plants to be fairly typical of 
many other industrial areas over the 
country. 

The war almost doubled Buffalo’s fac- 
tory employment and the 40 plants sur- 
veyed increased their employment from 
45,700 in 1939 to 122,800 in May, 1944. 
Plant officials in 35 of the latter were 
willing to furnish tentative estimates of 
post-war employment— including one 
large aircraft company. 

It is interesting to compare the views 
on probable post-war employment ex- 
pressed by plant officials with the -esti- 
mates made in May, 1943, by the Niagara 
Frontier Post-war Planning Council on 
the factory jobs needed to provide full 
employment. This was done in the fol- 
lowing table prepared by the Bureau of 
Labor Statistics. 


EMPLOYMENT IN MANUFACTURING, 1939 
AND Post-War ESTIMATES, BUFFALO INDUSTRIAL 
AREA 
Prob 
able 
Post- 
war Full 
Em- Em- employ 
ploy ploy- ment 
ment ment Goals 
Industry in Plant Niagara 
1939 Inter Frontier 
views 
All figures in thousands 
Automobiles 10.¢ 14.5 15.2 
Other Transportation 
Equipment — BA 11.0 13.9 
Electrical Machinery 1.9 5.9 9.0 
Machinery, except elec 
trical ra . 6.9 10.3 12.2 
Iron and steel 24.9 26.8 31.9 
Nonferrous metals 2.9 3.5 &.5 
Chemicals 12.8 16.1 20.4 
Stone, clay, and glass >. 8.0 11.0 
Votal, above industries Y 96.1 122.1 
Other Industries 
Paper 5.5 fice teres 6.2 
Printing and publishing 6.3 Seibd 6.4 
Food 13.7 seach 15.7 
Textiles and apparel 6.3 er 6.3 
Wood products... 3.3 owe 1.7 
Rubber 2.8 . 1.1 
Petroleum, coal, ieather 2.0 niet 2.7 
Miscellaneous 3.7 wae 7.2 
Total, other industries. 43.¢ 53.3 


Both the estimates based on plant in- 
terviews and the full employment goal 
are well above 1939 factory employment, 
though they fall short of the wartime 
peak by a good many thousands. Here 
again we must remember that Buffalo 
has been a very tight labor market and 
the peak figure included thousands of 
women, youngsters and older men who 
will leave the labor market when their 
war jobs end. 

For instance, women made up almost 
a third of the work force in the 40 
sample plants in May, 1944, whereas be- 
fore the war they constituted only about 
10 per cent. 

While the BLS study did not survey 
employment prospects in fields outside 
of manufacturing, such as construction, 
trade, finance, and the utilities, it is 
likely that these will offer increased job 
opportunities—always provided that our 
peacetime economy is geared to a high 
level of production and consumption. 

Buffalo, like Wichita and many other 
communities, will face a variety of prob- 
lems when reconversion begins in earn- 
est. To meet them without undue hard- 
ship and confusion requires careful plan- 
ning and co-ordination, with industry, 
business, labor and Government all par- 
ticipating. Some plans are well along, 
others lag, but I believe the overall pic- 
ture is sound. END 
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“Improved U.S. air transportation 
will be a power for world peace” 


by Ae Nw. KEMP, PRESIDENT AMERICAN AIRLINES, INC. 


We see in aviation’s prodigious war progress the 
promise of finer, faster passenger and cargo planes 
indispensable to a rapid rebuilding of a better world. 

lirliners much larger than those of today, and 
with nearly twice the speed, will turn distant coun- 


TOMORROW: AiResearch will bring 


you “comfort-protected” airliners 


Expect much in tomorrow’s air service. Worldwide 
sky routes on frequent schedules. Safe, all-weather 
flying. Airliners with undreamed-of luxury. 

Comfort-protection will be AiResearch’s contribu- 
tion. In your future airliner you'll fly in the thin 
substratosphere air as comfortably as you ride on the 
ground today. And you'll have no headaches or ear- 
popping while your plane takes off and lands. 

This promise comes from our wartime develop- 
ments for high-altitude flying: AiResearch devices 


Cabin Pressure Regulating Systems 
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tries into close-by market places and vacation lands 
— reached by air at a cost that may be less than 
yesterday's first-class steamship rates. 

In the Air Age, all peoples will be closer together 
and, as neighbors, will understand each other better. 


that eliminate air pressure changes and seal a “low 
altitude” inside airliner cabins at all times. And 
AiResearch controls that provide clean, odorless, 
smokeless air of living room temperature, regardless 
how frigid or torrid the outside air may be. 

Come peace, you'll also find the name AiResearch 
on many miracle-working air and temperature con- 
trols, bringing new help and comfort to your home, 
office, factory and farm. AiResearch Manufacturing 
Company, Los Angeles and Phoenix. 














AiResearc 


‘Where Controlled Air Does The Job” © Engine Oil Cooling Systems DIVISION OF 


Supercharger Aftercooling Systems * Engine Air Intercooling Systems THE GARRETT CORPORATION 


Temperature Control Systems * Automatic Exit Flap Control Systems 
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It was not so started because the inter- 
national situation made it advisable 
concentrate at first on imparting flying 
skills to the age group which would be 
most directly affected. 

However, in the spring of 1941, an air 
youth program was proposed which re- 
sulted in the establishment of pre-flight 
education in February, 1942. Fourteen 
thousand of the nation’s high schools pro- 
vided courses in pre-flight education, and 
250,000 students were enrolled in these 
courses during the 1942-43 school year 

This is a fine beginning but no more 
than that. Pre-flight education must be 
expanded to include all of the nation’s 
high schools and the air-conditioning 
process must be deepened to the elemen- 
tary schools. As many as possible of the 
two and one-half million children born 
in this country each year should have 
the opportunity to become conditioned 
to the air. There are normally about 
seven million students schools 


to 


in high 
in this country every year, and every one 
of them should have the opportunity to 
become at home in the three-dimensional 
world in which he lives. Aviation has 
elbowed its way into the curriculum and 
it is going to stay. 

A CAA experimental flight training 
program in 22 high schools the 
country last year proved conclusively 
that high school students, trained in a 
properly controlled course, can fly just 
as well and just as safely as their older 
brothers in the colleges. There is no 
sound reason for excluding high school 
students from flight training. Just as they 
take practical laboratory courses in 
chemistry, physics and biology, so they 
should take practical laboratory courses 
in aviation. All the books in the world 
will not give a student the feel of the 
air and he is not thoroughly air-condi- 
tioned until he has it. 

This laboratory course should include 
shop work on real airplanes. The dis- 
posal of surplus military aircraft is a 
problem troubling the entire aviation in- 
dustry today. It is suggested that 
of these surplus aircraft -be placed in 
every high school in the country to give 
students practical experience and know]- 
edge in dealing with airframes and en- 
gines. This suggestion should be adopted 
not only because those aircraft will be 
of incalculable benefit in providing labo- 
ratory equipment for our schools, but 
because their disposal in this manner will 
help solve a distressing economic prob 
lem of the aircraft industry 

A Civilian Pilot Training Program on 
the college level should include every 
college willing to meet its responsibility 
of making aviation knowledge available 
to all those who wish to learn about it 
and who may have missed it in high 
school. 

The second item of our program is the 
development of adequate landing areas 
and navigational aids for the private pilot 
to fly where he wants to; in other words, 
make the private plane more useful. An 
airplane isn’t truly useful if a fellow 


over 


no 


one 


must, for lack of an airport located at 
the place where he wants to go, take off 
and fiy around his starting point merely 
for the sport of flying. Just as the auto- 
mobile was not truly useful until high- 
ways were built to places people wanted 
to go, neither will the airplane be able 
to take its rightful place in our every- 
day lives until adequate airports and 
navigational aids are available to those 
who want to fly their own planes on 
business, pleasure or shopping trips. 
True, we will have a great many more 
airports after the war than we ever had 
before. True, we have an excellent na- 
tional airways system. And these belong 




















— the January, 1930, issue of this 
magazine: 
In an editorial, the publisher said: 
It has encouraged many avia- 
tior executives to know that about 
26,000 student permits have been issued 
this year We do not feel particu- 
larly encouraged In 1928 there 
were 11,000 student permits issued, yet 
no great period of prosperity fell upon 


the industry 
The Ford Motor Co. advertised tri- 


motored Fords for sale at from $42,000 
to $55,000 each 

Gen. “Billy” Mitchell advocated the 
use of a single propeller (he had de- 
signed one 27 feet in diameter) on 
multi-engined aircraft, with all engines 
geared to the one propeller 

Latest cabin monoplane was the 
Consolidated Fleetster, powered with 
a 575-h.p. Hornet. Top speed was 187 
m.p.h. and it carried eight people. 


In a letter to the magazine, Louis 


Bleriot predicted 30-hour airline sched 








ules between France and the U.S. in 
aircraft flying at substratosphere alti- 
tudes at about 150 m.p.h. He rejected 
the use of rockets, saying “I want to 
stay within the domain of possible and 
certain achievements.” 

To prove that the average person 
could easily learn to fly, a Kansas City 
fixed-base operator soloed a 28-year-old, 
used-truck salesman in a Barling NB-3 
a eight hours of dual instruction 
211 within 24 hours 

Aerial photographs were being used 
to lay out golf courses The nine-hole 
course near Bolling Field, Washington 


D.C., was planned by the Army in this 


way 


A feature entitled “To Reach the 
Airport” suggested the purchase of a 
Stutz convertible roadster, 113 h.p., 


100 m.p.h., for $7,000 











to all the people—not just to the airlines, 
the Army, the Navy, and the Department 
of Commerce. If, for safety reasons, it 
is not feasible for the private flyer to 
use these facilities, then all the people 
must provide whatever else is necessary 
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to make private flying useful, safe and 
easy. 

There should be landing strips placed 
along the nation’s highways in such lo- 
cations that they will be convenient stop- 
ping places for those flyers (and there 
will be many of them) who will fly over, 
instead of riding on, the highways, using 
them only for navigation purposes. Mark- 
ers visible from the air should be placed 
along the roads. 

Few of the great recreational areas of 
the United States are now provided with 
landing areas. In order to increase the 
private airplane’s utility, sky-parks 
should be built in those areas. The exe- 
cution of this program will require co- 
operation among various agencies of the 
Federal Government. The Department of 
Commerce, as the agency charged with 
the development of civil aviation, the De- 
partment of Agriculture with its Forest 
Service, the Department of the Interior, 
with its National Park Service, and the 
Federal Works Agency with its Public 
Roads Administration, should all work 
together in this project of dotting our 
country with landing areas. 

The post-war airport development pro- 
gram should be a co-operative effort be- 
tween the Federal and state governments 
Here again we have the necessity for de- 
centralization and delegation. Federal 
funds could be apportioned to the states 
on some equitable basis. The states could 
match the apportioned Federal funds and 
assume the direct responsibility for the 
construction and operation of the air- 
ports. Regardless of Federal policy, first 
responsibility should fall on the commu- 
nities. 

The third item of our program is some- 
what different from the first two in that 
it involves undoing something that has 
already been done rather than promot- 
ing something new. 

Wherever flyers gather, you can usu- 
ally hear bitter criticism of private flying 
regulations. This criticism is to be taken 
seriously. Unwise regulations have had 
the effect of blocking the growth of pri- 
vate flying. I know of many people who 
have sold their personal planes and let 
their licenses lapse solely because of the 
nuisance of complying with the regula- 
tions. When one adds this to the length 
and cost of flight training, the high cost 
of buying and maintaining airplanes, and 
the limited usefulness of the private 
plane because of inadequate landing 
areas, it is no wonder that private flying 
has not progressed more rapidly. 

Let’s look at one aspect of our present 
regulations, that part dealing with CAA 
approval of manufacturers’ designs. Re- 
cently I heard of one manufacturer who 
said that he had in mind four inexpen- 
sive improvements he would like to make 
on his airplane, but he did not dare make 
these changes now because it would tie 
up his production for six months while 
he was getting approval for the project 
in Washington. 

Where would our automobile industry 
be if manufacturers had to get Govern- 
ment approval of every change in de- 
sign? The automobile companies know 
that if they put out a car with faulty 
workmanship or design they are not go- 
ing to sell very many. They set up their 
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bree is truly a house of many doors... doors that 

lead to many research, engineering, and production groups 
which have made great contributions to the quality and quantity 

of electronic equipment and receiving and transmitting tubes now 


helping the armed forces. 


Today, behind these closed doors over 16,000 men and women 


are devoted to war work. Tomorrow, these doors 
will be wide open and through them will come 
new developments in all phases of electronics. 


Tune in the Raytheon radio program: “MEET YOUR NAVY,” every Saturday night 
on the Blue Network. Consult your local newspaper for time and station. 
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Devoted to research and facture of complete electronic equipment; receiv- 
ing, transmitting and hearing aid tubes; transformers: and voltage stabilizers. 
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own testing and proving grounds 
purpose of eliminz I 
the car is distributed. I think it is sa 








to assume that air} e manuf 
have just as much skill nd just 
much sense of responsibility—as do tl 
makers of automobiles 

Another Governmental bottleneck 





been the requirement tl 
nations for pilot certifi 
given by Government represer 
and that Government representatives 
to inspect planes 
repairs. This situation was great 
proved by delegating authority 
instructors and aircraft inspectior 
sentatives. I believe that properly q 
fied instructors can give e> 
applicants for pilot certificates and I be 
lieve that 
trusted to examine airplanes for ai 
worthiness 

The Federal Government must | 
the responsibility for making the law 
regulating aviation because we cann 
tolerate a situation in which tl 
change every time you cross a state 
But, if aviation is to be efficient and 
free as possible from regulation, re 
sibilities must be decentralized and de 
gated to the people 

It may seem paradoxical to the reade 
that I have been talking 
private flying useful, safe and easy, 
yet criticizing our regulatory mechanisn 
the primary aim of whi is safety. Tt 
is where our fourth USE Program 





or ulrwortniness 





skilled mechanics ar é 








—research—comes in 
How flexible can the physical req 
ments for civilian pilots be and still mair 
tain a high safety standard? 
be the minimum number of hours re 

quired for a license to operate a n 
spinnable, two-control, nose-wheel type 
airplane such as the Ercoupe? How « 
the quality of flight instruction be 
proved? Those are sample problems, a 
vital to the USE Program, which r 
be solved by scientific research 











and operation for al 
eral state supervision over the desigr 
cation, construction and maintenancs 
all public commercial airports and landins 
areas; the licensing of all airports or 
state level; Federal assistance in 
and building or improving commerci 





public airports as part of a state-Feds 
airport plan 
Private operators and mmercia 


lines can find little to object to in this ai 
port program except probably the 
visions keeping all airport licensir 

a state level and prohibiting Federal owt 
ership of any but emergency fields in 
isolated regions. On the other hand, there 
is much good in this program, which p 
allels to a large extent, and undoubtedly 
is based largely upon the quite successful 
state-Federal highway relationships. 

2. Airport Control and Operation. The 
NASAO urges that operation, control, and 
management of airports used for com 
mercial or public purposes should | 





€ 


What should 


FLYING 


The Federal Government and the air- 


manufacturers have 
dollars on de 
research in this country. This in 


nent, like most 


an a hundred million 


research, has pr 


juced dividends beyond calculation but 


1939 Civilian Pilot Training Prog: 








rked the beginning of organize re 
earch on the selection and training of 
pilots. The CAA, in accordanc: 

with its policy of using existing civili 
ie instead f expanding itself 





i to the National Research Council 


he agency to carry on this work 


The dividends to the military forces 


this CAA investment have been a 
Research men traine 


ested many times 


n CAA projects stepped into Army and 





Navy jobs ready to use this newly a 
juired knowledge and skill. Tests devel 
ped by the NRC Committee on the Se 


ection and Training of Pilots formed the 
Train- 


is of those used by the Navy 


ing aids such as patter ’ books and stu 


lent manuals developed by the commit- 
tee are now universally used by the 
Navy and WTS training schools. And 
now devices for the objective measure- 


nent of pilot performance are available 





he first time in 





1y country 





jone under the CAA, one project that 


will probably have 
g effect is that of « 


} 
letermining the i 


idequacy of our physical examinations 


f 


ontinuing and, with the co-operation ol 


iation medical groups, great advances 


will be made Civil 
paying several millions of dollars each 


year from now on for physical examina- 


tions. They deserve valid tests, accu- 


rately made. Only further investment in 
research can assure these results. 
Research on the technical side is an- 


ther vital part ol the USE Program. We 


must see to it that private airplane man 
ufacturers receive every possible encour- 
agement in the development of safer air- 


Must We Have 48 Air Dictators? 


(Continued from page 22) 


ested in a political subdivision or state 


l/or private owner! Management is 


i to be linked with ownership and 


e or Federal si 


vision would be 





mil num 

3. Airport Zoning 
iniform zoning codes, would be accom- 
plished through the state’s rights of emi- 


Zoning, based on 
- 


nent domain or use of local police powers 
This the CAA is making every effort to 


encourage since zoning activities are gen- 


erally recognized as suitable for local ac- 
tion. Twelve states and Alaska have al- 
ready adopted the CAA standard zoning 
“tose 

4. Safety Regulations. NASAO would 
keep the certification of the airworthi- 
ness of aircraft and of the competency of 
Federal 
safety regulations would be incorporated 
into the state aviation codes and regula- 
tions “to permit co-operation of the state 
and municipal enforcement agencies with 
Federal authorities The state and lo- 





airmen as a Federal function. 


spent more 


t among all the pilot research work 


the most far-reach- 


yr pilot certificates. This research is 


pilots alone will be 
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planes, airplanes more useful to the pri- 
vate owner, and airplanes which are 
easier to fly. We should realize that 
S easier to I il t 
planes are, the more | flying the 
will be—and that is, or should | 
aim of every person In aviation 

The impact of safety type pla: 


he volume of private flying had s 
been felt by the time of Pearl H 


The first aircraft type certificate de 


) 


nating the most advanced of then 3 
“two-control, non-spinnable airplanes 
with nose wheel type landing gear” was 


issued in March, 1940, although the first 
1e was certificated four 


non-spinnable pl! 


years earlier. Pearl Harbor cut short « 
pansion in the use and further design 
development of safety type planes as well 


as the art of instruction in flying such 


i 
planes. After the war, the progress under 
way at the time of Pearl Harbor wil 


f technical development 


) 
] 


resumed and 
and research are encouraged, and if the 
, 


results are not discounted and stifled b 
w 


people who refuse to co-operate ith 
progress, the private plane market will 
be much greater than most people are 
predicting now 

If we are successful in our crusade to 
make private flying useful, s 
no one needs to fear for the future of 
aviation in this country. The gloomy 
prophets of little faith would have us 
flying will never 






e and easy, 


believe that private 
amount to much because flying is too 
expensive, or too risky, or too useless, or 
too something else ad infinitum. I grant 
that there are many things which kept 
people on the ground in the past but I 
firmly believe that in the future these 
things need not and will not continue to 
hamper aviation’s growth. I believe that 
private flying can and will be made b 
ger and better than anyone dreamed five 


years ago or is forecasting now 
I say to the prophets of gloom, “Help 
aviation if you can, but if you cant, 


don’t get in its way.” END 


cal subdivision would have the right to 


make local regulations which are not in- 


consistent with Federal safety regula- 
tions 

Those opposed to state control doubt 
that such regulations are necessary. They 
also note that state codes already formu- 
lated are not inclined to end here 

5. Taxation All funds derived from 
taxes on aviation fuels or on aircraft 
would be devoted exclusively to aero- 
nautical purposes 

6. Special Licensing Powers. If and 
when licensing of aviation schools, flying 
clubs, exhibitions and the like becomes 
necessary for the public interest, NASAO 
urges that it be done on the state level 

7. Insurance. The states would have 
the power to control all matters of avia- 
tion insurance through existing state in- 
surance commissions 

8. Intra-state Commerce. The states 
would have power to license and control 
intra-state air commerce and air carrier 
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operations by regulations under the 
NASAO program. 

Opponents of this provision doubt that, 
by its very nature, there can be such a 
thing as purely intra-state activities in 
aviation. 

9. State Registration of Pilots and Air- 
craft. The states are urged to meke 
every effort to exchange information 
with the Federal Government on regis 
tration of aircraft and pilots. If such 
an exchange of information becomes im- 
practicable or impossible, they urge uni- 
form and reciprocal methods of regis- 
tering planes and airmen by the state 

Again, private pilots and airline opera- 
tors want to know why this is necessary. 

10. Definitions. Definitions and nomen- 
clature in state and Federal aviation 
codes should be uniform. 

Private pilots and airline 
doubt that they can be. 

11. Judicial Review. There would 
provisions for adequate hearings and in- 
vestigations on state rules, regulations and 
orders. 

The trouble with this program is 
that it is all or even mostly bad per se 
Some of it, of course, could be highly 


operators 


be 


not 
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discouraging to aviation. Other recom- 
mendations could be extreme'y benefi- 
The states, indeed, could promote 
aviation—particularly private flying—in 
substantial degree. But in actual prac- 
tice it can be doubted whether the states 
are willing to stop with NASAO’s pres- 
ent recommendations 
Note the activities 
states like Colorado 
ularly the activities of 
necticut. 
Connecticut 
aeronautical 


cial 


of some of the 
And note partic- 
the state of Con- 


carries on  far-ranging 
activities. It demands 
monthly inspection of aircraft. It su- 
pervises student flying. It “flight tests” 
every pilot. It gives specialized train- 
ing for all medical examiners. It car- 
ries on physical re-examination of pilots 
at reasonably short intervals. It li- 
censes, tests and inspects aircraft—and 
it carries on other similar activities, du- 
plicating in great part work of the Civil 
Aeronautics Administration. An out-of- 
state pilot entering Connecticut is in 
violation of the state law if he does not 


wire or report within 12 hours to the 
Connecticut Director of Aviation. 
The Aeronautical Chamber of Com- 
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merce, strangely enough, not only is not 
opposing the development of state aero- 
nautical activities but is actually en- 
couraging them. The ACCA’s recent 
pamphlet, “Put Your Town on the Air 
Map,” bemoans the fact that eight of the 
48 states still do not have aviation divi- 
sions, while 10 of the remaining 40 have 
aviation authorities which are branches 
of other state agencies. The Chamber’s 
Personal Aircraft Council hopes that all 
states soon will have air authorities 
manned by qualified officials and man- 
agements. 

Undoubtedly, in encouraging state 
aviation authorities, the ACCA conceives 
them as being devoted primarily to “pro- 
moting” air activities, rather than regu- 
lating such activities. But just how far 
off the promotional beam the state agen- 
cies may be can be determined from the 
summary of their activities and the state- 
ment of their aims previously outlined. 

The ACCA, too, is a signer along with 
other national organizations of the Civil 
Aviation Joint Legislative Committee’s 
statement of principles on state-Federal 
relations issued last March 21. This 
statement advocates leaving zoning and 
insurance regulation to the states. And 
it also asks that jurisdiction of the Fed- 
eral administrative agency in charge of 
aviation “be clearly defined so as to avoid 
unnecessary duplication and conflict be- 
tween state and Federal regulation of 
civil aviation, leaving all operations that 
are intrastate to the jurisdiction of the 
several states.” 

And yet by the testimony of the Coun- 
cil of State Governments itself, any plane 
is capable of seriously interfering with 
interstate flying. In other words, there 
is no such thing, really, as purely intra- 
state flying. 

A recent report from this group states 
that . many believe the question is 
but an academic one and that to all in- 
tents and purposes we now have, and will 
continue to have, over-all National regu- 
lation and control. 

“.. . It would be highly confusing with 
each state regulating local rates, each 
passing on security issues, on mergers and 
interlocking relationships, and with each 
requiring the filing of extensive reports 
and information,” the Council continues. 

“It appears also that any plane is capa- 
ble of seriously interfering with inter- 
state flying. An irresponsible pilot, a care- 
less mechanic, or a mechanically-faulty 
private plane may result in the wrecking 
of an interstate airliner. These are some 
of the practical considerations favoring 
National rather than state regulation. 

“In addition, there are many who be- 
lieve that the constitutional authority of 
the National Government in this field is 
clear and exclusive and that, when the 
occasion arises, it will be so determined 
by the Supreme Court, in view of the 
need for uniformity and particularly for 
National safety regulation.” 

Nonetheless, the proposal to have “in- 
trastate operations” under the jurisdiction 
of the states is endorsed by powerful 
groups in aviation which are members of 
the Civil Aviation Joint Legislative Com- 
mittee. They include the Aeronautical 
Chamber, the American Association of 
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Airport Executives, the Aviation Distribu- 
tors and Manufacturers Association, the 
Early Birds, the Insurance Groups, the 
National Aeronautic Association, the Na- 
tional Aviation Trades Association and, of 
course, the National Association of State 
Aviation Officials. 

In accordance with the viewpoint ex 
pressed in this statement, the state of 
Colorado is now permitting at least tw 
airlines to operate single-engined { 
over intrastate routes without filing with 
the CAB or receiving CAB permission for 
such flights. Other lines, for example in 
Alabama, have obtained state permission 
and are waiting only to establish flight 
facilities before starting operations. This 
is a problem upon which the CAB cannot 
long delay action. 

The states-rights people and the state 
aviation and public utility commissioners 
were strong enough to be a potent factor 
in opposing the Lea Bill on the grounds 
that it would infringe upon their jealous 
ly-guarded states rights 

Section 802 of this still unpassed bill 
was direct and to the point and would 
have paved the way for a final Federal 
court decision on this matter if it had 
been adopted. It read in part as follows 

“No state, territory or possession of the 
United States, or subdivision thereof, shall 


lanes 








Tell your protege that you’re going to 
get him through the course and that 
you've got a record for training successful 
students. Then show him the airplane 
and explain it to him carefully. Ask him 
questions as you go along, to keep him 
on his toes. 

When you come to the controls and the 
gosport, be sure to tell him that you want 
him at ease. If he can’t hear you, he 
must shake the stick and point to his 
ears; some students fear to antagonize ar 
instructor by requesting a repeat. Don’t 
criticize them for being that way—they 
are that way, and always will be. Accept 
their foibles and try to overcome them 

Oddly enough, one term in aviatior 
here for a long, long time. It is two fan 
liar words made into one, more or le 
familiar to old timers, and is simply 
“dumb-student.” The term has been cr 
cized by psychologists because it belittles 
the student and implies poor S-I relatior 
ship; perhaps it should be described as 
negative S-I relationship. Such remarks 
engender contempt and students are not 
slow in sensing exactly what the instruc 
tor feels about them. Of course, the 
dumb things that students do often exas 
perate the instructor into calling then 
dumb. This brings us to the second phase 
of the discussion 

Is your student really dumb? After 
all, that is what an instructor must ac 
tually determine. To jump to that con 
clusion immediately is to commit two of 
fenses: first, it prejudices an instructor 
against his student and second, it doesn’t 
give the student a fair break 

In trying to teach landings, for instance 
some instructors map out a plan of action 
They say to themselves, “This is Joe’s 
fourth hour. He had his first landings 


FLYING 


regulate air commerce nor shall it impose 
or enforce any regulation in a manner 
which hinders, burdens, or interferes 
with the free flow of such commerce or 
substantially impairs uniformity in the 
conditions pursuant to which such com- 
merce is conducted throughout the 
United States.” 

The reply of the states was prompt— 
and familiar. The Congressional commit- 
tee heard the following complaint: 

‘This pending legislation would place 
final and complete authority in a Federal 
dictator far removed from local problems 
and _ responsibility individual com- 
munities and state boards of aeronautics 
would be stripped of all control.” 

And now the activities of the National 
Association of State Aviation Officials 
have crystallized in a proposed state 
aeronautical department act. In Section 
2 of this proposed act is a “declaration” 
which reads as follows: 

“It is hereby declared that the purpose 
of this Act is to further the public inter- 
ests in aeronautical progress by provid- 
ing for protection and promotion of safety 
in aeronautics by co-operating in effect- 
ing uniformity in the laws relating to the 
levelopment and regulation of aeronau- 
tics in the several states.” 
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The act then goes on to outline pro- 
visions duplicating every phase of CAA 
and CAB activity for a fee which will be 
extracted from the pockets of the pri- 
vate pilot, owner, operator or agency af- 
fected. 

States rights are fine, in principle. But 
it should not be forgotten that they also 
include the rights to hamstring aviation 
by conflicting regulations, by double 
taxation, by demanding excessive land- 
ing fees from “foreign” airplanes—‘“for- 
eign” meaning airplanes from different 
states. 

States rights in the highway field have 
meant the rights to specify different and 
conflicting regulations on trucks oper- 
ating between the states, to maintain 
ports-of-entry for those trucks and for 
visiting private automobiles, to estab- 
lish virtual tariff walls between the 
states. 

If anything like this happens, the pri- 
vate pilots and commercial airlines, who 
have been wont to gripe at the single 
“dictatorship” of the Civil Aeronautics 
Administration in Washington, can trans- 
fer their attentions to 48 additional minor 
“dictatorships” installed in each of the 
state capitals. Aviation will be a dead 
duck. END 
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yesterday, so today he'll probably level 
off too high, bounce a few into the 
ground, crab on one or two, and glide er- 
ratically on all of them Then, with that 
expectation in mind, no one is perturbed 
Inasmuch as those instructors expected 
such a performance from the student, 
they did not lose their temper or call the 
student “dumb.” 

Another example of student “dumb- 
ness” that was very irritating to one in- 
structor was the result of a misunder- 
standing on the part of the student 
“Pour the coal to her,” the instructor 
said. But the poor student had never 
heard the term “coal” as a substitute for 
throttle, and the sage bit of advice 
through the gosport was wasted on him. 

Whose fault is it, then, if students are 
Make sure that it isn’t your own! 
We need pilots—good pilots—and we need 
them badly. Don’t waste material that is 
available for the air services when all 
that is required is the time and trouble 
it would take an instructor to understand 
the situation, or to determine why a stu- 
dent behaves thus and so. Once again it 
is nothing more than a sound S-I relation- 
ship. 

A well-known psychologist, Dr. John 
Jenkins, formerly chairman of the Com- 
mittee on Selection and Training of Air- 
craft Pilots of the National Research 
Council, made a statement used in a Navy 
publication called “Patter.” Dr. Jenkins 
says: “In the final analysis you are not 
teaching flying, you are teaching a stu- 
dent.” This is so true as to be axiomatic 
It applies to all teaching—to track, swim- 
ming, piano, singing. A teacher must 
lead his pupil, not push him. The good 


jumb? 


coach or the good teacher bears this in 
mind and tries to set the stage so that the 


student can learn efficiently. The poor 
teacher is convinced that putting the stu- 
dent through the paces is all there is to 
teaching. The good teacher knows that 
until the student has the pattern in his 
own mind, no learning has occurred, no 
matter how often the performance has 
been repeated. In short, the good flight 
instructor must get the pattern of what 
he wants into the mind of his pupil so 
that the student can fly or run according 
to the little man inside of him. 

That brings us to a very important idea 
that your student must possess if he is to 
succeed. Make the student fly to please 
the pattern or high standard you have 
instilled in his own mind, not to please 
you You are really nobody. You're a 
guide, whom the student should trust and 
admire, but not a god he fears. When 
your student fears you, you have lost the 
battle for proper S-I relationship, thereby 
making it impossible for the student to 
acquire the correct mental attitude for 
flight. 

One reason that these points are so im- 
portant is the fact that the first 10 to 80 
hours are formative periods. They will 
influence the entire flying career of your 
student. 

In all this discussion there has been 
painted an idealistic picture of the fight 
instructor. If you’re a new instructor 
hurry and disillusion yourself. If you’re 
an old timer, let it be clearly understood 
that no sissified instruction is desired. It 
must be firm—because airplanes are firm 
Try abusing one sometime and see what 
happens! Not to crack down on a student 
when he deserves it is acrime. Airplanes 
are not kindly! They are tough! A stu- 
dent who continually makes the serious 
mistake of losing flying speed should be 
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AMERICA HINSWERS.... . 


THE 





DELLANGA 
AIRCRAFT QU/Z 


... with an Indication of Tomorrow’s Peacetime Plane 


TABULATION of Bellanca Aircraft 
FA Quiz returns indicates that the 
following is a composite summary of 
the peacetime plane desired: 
The majority want a single engine 
three or four place landplane with 
140 m. p.h. top speed, 125 m. p.h. 
cruising speed and a 500-mile cruising 
range. They prefer a fixed low-wing 
monoplane of all-metal construction 
although this preference is pretty 
evenly divided, with plastic or steel- 
wood-fabric construction). Retract- 
ing landing gear was the favorite and 
this again was divided between tri- 
cycle and two-wheel types. Over a 
third of the Quiz participants were 
in the Armed Forces when they filled 
in the Quiz. 


a * * 


These returns closely approximate the 
specification of the Bellanca Cruisair 
low-wing monoplane produced prior 
to the war. It is gratifying to learn 
that the foresight of Mr. G. M. Bel- 
lanea and his engineering staff, in the 
creation of this pre-war utility air- 
plane, is now confirmed by the Quiz 
answers. The Cruisair was the pains- 
taking result of month after month 


of designing, testing, and perfecting. 
Scores of these planes have been pur- 
chased for use throughout the United 
States as well as in foreign countries. 

This easy-to-fly and outstandingly 
successful cabin plane met the demand 
for an economical, airworthy private 
aircraft built on the keynote of safety 
and efficiency. The design incorpo- 
rated such advanced features as re- 
tracting landing gear, full-cantilever 
plastic-bonded wing construction, 
and it was powered by the 120 H.P. 
Franklin 6-cylinder aircooled engine, 
complete with electric starter and 
generator units. The Cruisair carried 
three persons in comfort and safety 
at a cruising speed of 120 miles per 
hour with fuel consumption of 22 
miles to the gallon. 


YOU STILL HAVE TIME TO ENTER! 


Many thousands have sent for the 
Bellanca Aircraft Quiz, and most of 
them have already returned it with 
their answers. Just send us your name 
and address and we'll mail your 
printed copy of the Quiz promptly, so 
that you too can register your views! 
. - « Bellanca Aircraft Corporation, 
New Castle, Delaware. Dept. S-1. 


Keep on Buying U. S. WAR BONDS 


BELLANCA 











FIRST CHOICE 
CHARACTERISTICS 


Following is a list of Quiz answers, show- 

ing the majority vote on each question. 

Complete breakdown of answers is being 

mailed to all who have filled in and 

returned the Quiz. 

1—Three and four places (82°, com- 
bined vote) 

2—One engine (58%) 

3—500 mi. range (44%) 

t—125 mph cruising speed (40°7) 
140 mph top speed (39°7) 

5—120 hp engine (27°) 

6—Aircooled engine (32%) 

7—All-metal and Plastic construction 
(72% combined vote) 

8—Low wing (61%) 

9—Fixed wing (58%) 

10—Retractable gear (72% combining 
tricycle and two-wheel votes 

11—Dual-wheel control (60°) 

12—Controllable-piteh prop (32° ) 

13— Luggage, 50 lbs. per person (average 
vote) 

14—Landplane (64%) 

15—Uses: personal-and-business (84°; 

16—Price, $2,500 to $3,500 (42%. com- 
bining three price brackets) 
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cautioned—then reprimanded—then taken 
over the coals—and finally washed out 
Again quoting Dr. Jenkins, “When crack- 
ing down is done, it should be hard, crisp, 
and it should really hurt, but it should 
be used only for the things that are really 
important.” In other words, the instruc- 
tor who uses the same phraseology, repri- 
mand, or profanity for a wing being down 
that he uses for loss of flying speed at 100- 
feet altitude, is as much a fool as his stu- 
dent. It is like crying wolf all the time 

when the fault is really serious, no one 
can tell the difference. 

This matter of profanity should be dis- 
cussed also. Never, never call a student 
names; it is unfair, ungentlemanly and 
rchieves no useful purpose. Far better 
to use the impersonal “it” than the per- 
sonal you: better still to crack down in 
terms of the maneuver in which the stu- 
lent made his error (It must be ac- 
knowledged that nervous irritability in 
the instructor can be increased by con- 
stant repetition of hazardous error until 
1e instructor can relieve his tortured 
soul only by some strong expletive. But 
when such moments become too frequent, 


tr 


it’s time for a layoff 

Furthermore, use of the word “you” 
should be kept to a minimum. Talk in 
terms of the airplane, or the maneuver, 
but keep the personal pronouns “you” and 
me” and “I” out of the conversation 
Students are always self-conscious and 
throwing the emphasis on the airplane 
keeps the personalities at a low level. 

After all flights there should be discus- 
sions—chalk talks, they are sometimes 
called. This should be done as soon as 
possible after flights, because not only 
are better S-I relationships maintained 
but the troubles encountered during the 
hour can be thrashed out. If the student 
didn’t hear or understand, or if he was 
confused, the chalk talk is the way to 
clear everything up. 


Then, too, there is that matter of the 
flight ideologies Remember all those 
things your instructor told you? Like, 


fly the plane, don’t let it fly you?” and 
“you haven’t landed until you cut the 
switch?” Remember that your student’s 
education isn’t complete just because he 
can handle the controls of an airplane; 
he has to be able to think as a pilot 
thinks, and only you can guide him in his 
mental processes. 

Finally, you must evaluate your in- 
struction. If your student fails, ask your- 
self, “Can it be my fault? Did I explain 
things clearly? Did I try to understand 
y student? Did he understand me?” It 
possible that he did not—due either to 
choice of vocabulary or be- 
Often instruc- 
tors are amazed when they listen to a 
recording of what they said to their stu- 
dents during instruction hops. (Such re- 
ording apparatus are available both as 
radio-recorders and steel-tape devices 
Try one, if you have the opportunity.) 

Good instructors will also ask them- 
selves, “Did I give this boy sound instruc- 
tion prior to flight?” For example, both 
the Army and Navy are using a book of 
patter which sets forth the maneuver, the 
way it is to be performed, and the pre- 
ferred method of talking about it. This 


peculiar 
cause of poor enunciation 
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standardizes the maneuver and the vocab- 
ulary used and is of great help in assist- 
ing both student and instructor. Civilian 
instructors can procure a patter book and 
achieve equally satisfying results. 

The matter of vocabulary is very im- 
portant. Tests conducted by Dr. E. Low- 
ell Kelly of Purdue University showed 
that hundreds of terms were being used 
to describe primary maneuvers but that 
only a fraction of them were used by all 
instructors. New words are confusing to 
students: be sure that they understand 
you. It is difficult to understand the 
words we know when they are garbled 
by a gosport, much less the words we 
have never heard before. 

If you know that your student has read 
about and understands the maneuver, 
that you have explained it to him several 
times, and that he is failing to come up 
to a standard that must be met, you must 
seriously consider his elimination. In or- 
der to do this fairly, however, you must 
actually sit and watch for his mistakes: 
anticipate them—don’t let them catch you 
by surprise. If you do this you will 
achieve a detached viewpoint so neces- 
sary for fair treatment of your student, 
and which in turn will banish most of the 
irritation to which instructors often are 
subject. This attitude is sometimes called 
patience. 

Patience, however great a virtue it may 
be, can develop into a fault. Students 
must be analyzed and understood so that 
only intelligent actions and instructions 
emanate from the instructor. If you are 
training a student for military work, too 
much patience will result in the student 
failing to appreciate the seriousness of 
flying. Remember, you are teaching a 
student first and teaching your art sec- 
ond. 

Good flight instructors, like other good 
teachers, must have a certain amount of 
latent, inherent ability to perform well in 
their field. But persons lacking in such 
ability, or in the finesse of a finished pilot, 
can turn out better students (if they un 
derstand their pupils) than the super-ace 
who ignores these principles. The in- 
structor who takes pride in his product 
and who earnestly endeavors to maintain 
an excellent S-I relationship will turn out 
better pilots than the lazy “ace” who feels 
he is too good to be wasting his time on 
“dumb students.” 

The S-I relationship is a factor that has 
been overlooked far too long in aviation 
circles. In fact, this feature alone can do 
more to promote the proper mental atti- 
tude in student pilots than any other sin- 
gle factor. We all know that students 
must think, and think quickly and cor- 
rectly, if they want to fly. Anyone can 
fly, but too few can both fly and think. 
In other words, the correct mental atti- 
tude is the only road to superior flying 
whether it be flying for the Army, Navy, 
or for civilian purposes. 

Summarizing, the best way to learn to 
instruct or to improve your flight instruc- 
tion is to analyze both yourself and your 
student. This requires an excellent rela- 
tionship between the student and the in- 
structor, to insure that you understand 
him and that he understands you. END 
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New Flight 
guards against fuel waste! 


M.1.T.-SPERRY DETONATION INDICATOR INSURES FUEL ECONOMY . 





THE ENGINES on this airplane 
“may be detonating, but the pilot 
has no way of knowing. Detonation 
means destructive combustion, In your 
car, you can hear detonation. In air- 
craft, the noise level is too high. 





REMARKABLE savings in fuel! 

* Preliminary tests show savings of 
10% or more over typical airline prac- 
tice. Payload can be added. Safety is 
increased ... engine life prolonged ... 
periods between overhaul lengthened. 


ite . ; Jinn, 


FLYING 





DETONATION increases internal 

* temperature and pressure tremen- 

dously. If continued, it damages en- 

gines, may cause failure. How is it 

possible to tell when detonation occurs 
in flight? 





Courtesy Wright Aeronautical Corp. 
THE M.I1.T.-SPERRY Detonation 
* Indicator is installed externally — 
requires no piercing of cylinders. Visual 
signal gives instant warning of detona- 
tion. A selector switch then determines 
in which cylinder combustion is faulty. 


Instrument 
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THE M.1.T.-SPERRY Detonation 

* Indicator detects detonation in- 

stantly. A flashing light on the instru- 

ment panel warns pilot to change fuel 

mixture. Result? Greatest operating 
efficiency without damage to engines. 








ASPERRY Automatic M ix- 
* ture Control may be used in 
conjunction with the Detona- 
tion Indicator. When detona- 
tion occurs, this device auto- 
matically and instantly elimi- 
nates this condition and hunts 
as lean a mixture as possible 
without sacrifice of power. 








The Detonation Indicator is 
designed for use on all types of 
engines and aircraft. Where 
economy of operation is impor- 
tant...as it will be in postwar 
commercial aviation . . . this 
new flight instrument will 
stand continuous guard against 
wasteful conditions. 











Sperry Gyroscope Company 


Great Neck, New York 


GYROSCOPICS - 


ELECTRONICS + AUTOMATIC COMPUTATION -« 


Inc, 


Division of the Sperry Corporation 
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“= RANGER +1 


suggestions for 


safer, more dependable ’ 


i -equip your ship with twe- 
way radio telephone equipment 


2 =vuse the approved prece- 
dures and phrases for two-way 
telephone communications 


Pilots who have equipped their planes with RANGER 
transmitters and receivers are unanimous in their 
praise of the greater utility they secure from their 
ships—the added safety when in marginol 
—the convenience obtained when arriving at or 
leaving most airports 





ginal weather 





Typical installation of RANGER mode 
receiver and model 206 10.5 watt trans 
Receiver has 3105 ke spot besides ! 
bond, plugs for two sets of headphones 
an inter-phone circuit Transmitter operote 
trom 6 or 12 volt ship s bottery throuct 
RANGER designed vibrotor power supply 








To further increase the utility of flying o radio 
equipped plane you should use only approved 
phrases and sequences while carrying-on two-we 

communications—and should know about the many 
changes that have recently been made in these pre 
cedures. Thousands of copies of the RANGER pro 
cedure manual are helping pilots get the most from 
their radios—you are welcome to o copy for your use 


Get this Manual FREE 4 "°°* 


been distributed through the Civil Air use © 
official training directive If you have not received one send 
your name and address and we 
will immediately send your copy 
Contains the official CAA and 
Army procedures. sequences 
ond phrases—also the pho 
netic alphobet and other 


a 
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AIRCRAFT RADIO EQUIPMENT 


ELECTRONIC 
SPECIALTY COMPANY 
3454 Glendale Blvd. Los Angeles 26, Calif. 
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Air Traffic Control 


(Continued from page 50) 


L 





if an instrument approach is necessary, 
and proceed out the localizer to a “hold- 
ing fix.” This will be a fan-type 75 mega- 
cycle marker about six to eight miles 
from the airport. The pilot will hold at 
his assigned altitude on the localizer on 
the side of the fix away from the airport. 
The airway traffic control center will 
clear aircraft to the top of the holding 
“stack” at the proper altitude. When the 
pilot arrives over the holding fix, he es- 
tablishes communication with the control 
tower and thereafter is stepped down by 
the tower from level to level. Aircraft 
are cleared successively from the bottom 
of the stack to the airport with time sep- 
ration by authorizing each aircraft to 
leave the holding fix at a specified time. 
D. Improved communications for air 
traffic control. Within the next few 
months it is expected that all of the CAA 
uirport traffic control towers will be 
equipped with VHF transmitters operat- 
ing on 126 megacycles. It is planned to 
ise this improved means of transmitting 
r approach control (control of local in- 
strument traffic by control towers) as 
apidly as aircraft are equipped with the 
proper receivers. Under this plan, the 
ntrol tower would transmit approach 
ntrol instructions to air carrier aircraft 
VHF radio and to Army, Navy and 
private aircraft over the voice channel of 
he local radio range. Later on it may be 
und practicable to establish a simulta- 


eous voice channel on the runway local- 





er of the instrument landing system and 
ise this channel for approach control 
communications 


With the installation of the VHF visual 
radio ranges, two simultaneous 
channels will be available rather than 
only the single channel provided by the 
present radio range facilities. One of 
these channels will be used exclusively 
for air traffic control communications and 
the other channel for meterological data, 
notices to airmen and similar communica- 
tions to aircraft. Thus, a pilot will be 
able to select the “weather” or “traffic” 
voice channel of a given range merely by 
operating a toggle switch, and at the same 
e receive his navigational guidance by 
visual reference to the indicator on his 

strument panel. 

Ground communications for air traffic 
control are expected to be greatly im- 
proved by the provision of an automatic 
flight data communication and posting 
system which has been developed by the 
Civil Aeronautics Administration over the 
past five years. This system has been de- 
signed to meet not only the expected traf- 
fic requirements of the next few years 
but is capable of almost unlimited expan- 
sion by the installation of additional 
equipment without interruption to serv- 
1c¢ The system also has been designed 
to permit adaptation to anticipated future 
developments in automatic air traffic con- 
trol equipment. 

The proposed automatic flight data com- 
munication and posting system will consist 
of a network of teletype lines from each 


voice 
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source of flight data throughout the con- 
trol area, such as airline radio operators, 
military operation offices, CAA communi- 
cations stations and control towers. These 
lines will be connected to automatic ap- 
paratus at the airway traffic control cen- 
ter location which will receive, decode, 
record and pool the incoming information 
on flight progress boards in the center. 
Automatic equipment included in the sys- 
tem will select desired information and 
transmit to other centers and to the vari- 
ous control towers within the area for 
display on flight progress boards. 

E. Improved control procedures. The 
establishment of instrument landing sys- 
tems and the provision of VHF voice 
channels exclusively for traffic control 
communications are expected to make 
possible improved local instrument con- 
trol procedures (approach control) for 
airport traffic control towers. it is antici- 
pated that these improved procedures 
will permit successive landings under in- 
strument weather conditions approxi- 
mately every three minutes as contrasted 
with successive landings every five min- 
utes under approach control with the 
most favorable arrangement of present 
day facilities. Thus, the capacity of an 
airport served by a single instrument 
landing system should be approximately 
40 aircraft an hour (20 arrivals and 20 
departures). This compares favorably 
with 24 aircraft an hour today at airports 
where approach control is in operation 
based on five minutes between arriving 
aircraft) and 10 aircraft an hour where 
approach control by airport traffic control 
towers is not in effect (based on 12 min- 
utes between arriving aircraft). 

Experience may indicate that it is pos- 
sible to reduce with safety the time inter 
val between successively arriving aircraft 
from three minutes to two minutes. How- 
ever, it is believed that no further reduc- 
tion in time separation below two min- 
utes will be acceptable until adequate 
collision warning devices for aircraft and 
ground use are in service. 

The VHF radio ranges will provide 
more reliable directional guidance, im- 
proved air-ground communication facili- 
ties and more frequent fixes along the 
airways. These features are expected to 
make possible some reduction in time 
separation between aircraft flying at the 
same altitude. Thus, instead of the 15- 
minute separation between aircraft on 
some airways at present due to insuffi- 
cient fixes, and a minimum of 10-minute 
separation on all other airways, it may 
be expected that minimum separation be- 
tween aircraft flying the VHF airways 
may be in the neighborhood of five to 
eight minutes. By assigning aircraft hav- 
ing relatively the same speeds to the same 
altitude level, it appears entirely within 
the realm of possibility that the minimum 
time separation between aircraft flying 
the VHF ranges will be five minutes. 

F. Improved personnel situation. To in- 





crease the efficiency of air traffic control, 
improved working conditions of ground 
personnel are an important factor. The 
shortening of the length of working shifts 
will aid in lessening the fatigue and men- 
tal strain of controlling personnel. The 
continued development and improvement 
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BATTLE PASSENGERS. .* 


They, Too, Depend On Douglas 


DOUGLAS EQUIPPED AIRLINES: All American Aviation — American Airlines — Braniff Airways = Chicago & Southern Air Lines — Colonial Airtines — Continental Air Lines — Delta 

Air Corporation — Eastern Air Lines — Hawaiian Airlines — Inland Air Lines — Mid-Continent Airlines — Northeast Airlines — Northwest Airlines — Pan American Airways 

Pennsy!vania-Central Airlines — TWA — United Air Lines — Western Air Lines — A. B. Aerotransport (Sweden) — Aer Lingus (Ireland) — Aerovias Braniff, $. A. (Mexico) — Aero- 

vias de Guatemala, S. A. — American Airlines of Mexico — Australian National Airlines — Avianca (Colombia) — BOAC (British Overseas Airways) — Canadian Pacific Airlines — China 

National Airways — Cia. Mexicana de Aviacién — Cia. Nacional Cubana de Aviacién, $. A. — Cruzeiro do Sul (Brazil) — Indian National Airways — K.L.M. (Royal Dutch Airlines) — 

K.N.1.L.M. (Dutch East Indies} — IBERIA (Spain) — Panair do Brazil — Panagra (Pan American-Grace Airways) — PLUNA (Uruguay) — SABENA (Seigian Congo) — Swissair (Switzertand) 
TACA (Central America) — UMCA (Central America). 
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of the training program of the Civil Aero- 
nautics Administration will result in bet- 
ter-trained and more efficient personnel. 

Automatic methods of handling flight 
data will eliminate many of the routine 
duties now performed by controlling per- 
sonnel, thus making it possible for them 
to devote more attention to actual control 
of air traffic, which in turn will result in 
ability to handle larger numbers of air- 
craft. Automatic safeguards and warning 
devices will assist in reducing the possi- 
bility of human error. 

The proposed improvements in naviga- 
tion and communication facilities should 
make possible more accurate navigation 
by pilots and more precise reports as to 
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progress of the flight. The improved traf- 
fic control procedures should have the ef- 
fect of making it easier for pilots to fol- 
low traffic control instructions. Thus, it is 
believed that the improvements in the 
present air traffic control system as 
planned will make possible increased ef- 
ficiency on the part of the entire flying 
personnel. 

G. Improvements still needed. The im- 
provements described are now ready and 
can be placed into effect in the immediate 
future provided necessary funds are made 
available. If these improvements mate- 
rialize along the lines described, it is ex- 
pected that they will result in increasing 
the air traffic control system to at least 
four times its present capacity. 

However, some of the improvements de- 
scribed are only stopgaps—they merely 
relieve the situation for a few years while 
something better is being developed. Fur- 
thermore, there are limitations in the 
present air traffic control system which 
have not as yet been solved and for which 
a practical solution will have to be found 
within the years following the war. 

Air-ground communication limitations 
of air traffic control will be partially alle- 
viated by the development of VHF radio 
which will give improved quality of re- 
ception, less interference and many chan- 
nels. However, no form of voice commu- 
nication is fully satisfactory for air traffic 
control because of the considerable pos- 
sibility of error and because of language 
difficulties involved in international air 
commerce. Devices are needed which 
eventually will transmit necessary traffic 
control instructions so they can be pre- 
sented visually to the pilot and in his 
native tongue. 

The problems of ground communica- 
tions will be provided for by the con- 
tinual expansion of ground communica- 
tion facilities as the volume of air traffic 
increases. However, voice communication 
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channels using interphone facilities will 
still be in service for handling control 
messages from airway traffic control cen- 
ters to the various communication facili- 
ties in each control area. Thus, the limi- 
tation of voice as a communication me- 
dium will still be existent insofar as 
ground communications facilities are con- 
cerned. This limitation probably would 
be overcome if traffic control indicator 
devices were to be provided as suggested 
above. 

It is believed that most, if not all, of 
the limitations of the present air traffic 
control system involved in the posting 
and interchange of flight data will be 
eliminated by the proposed automatic 
methods for handling flight data. 

Personnel limitations, both ground and 
air, will be reduced considerably as a 
result of the improvements planned. 
However, the human element will con- 
tinue to be one of the major factors af- 
fecting the control of air traffic, both from 
a navigational and collision prevention 
standpoint. Ultimately, some means must 
be provided which will permit the shift- 
ing of a substantial amount of responsi- 
bility for avoiding collision from ground 
agencies to the individual pilots of air- 
craft. Automatic devices and safeguards 
to accomplish this objective should be de- 
veloped as rapidly as possible. 

The procedural limitations will be re- 
lieved only temporarily by the plans de- 
scribed. Within a short time additional 
improvements will be needed. In fact, it 
is believed that within less than 10 years 
the volume of air traffic will require that 
airway and airport capacity during in- 
strument weather conditions must equal 
airway and airport capacity during con- 
tact weather conditions. Ultimately it 
must be possible to control air traffic in 
the same volume and with the same fre- 
quency during instrument weather as is 
possible during contact weather. END 





Plastics in Aircraft | 
(Continued from page 52) 





flatable equipment) ,tubing (transparent), 
tubing (windshield wiper), upholstery, 
wire and cable insulation, wrappings for 
motor parts. 

Vinylidene chloride: coolant lines, gaso- 
line tubing, water lines 

In various stages of development by the 
War Department and the Bureau of Aero- 
nautics are other interesting and import- 
ant applications of plastics to aircraft con- 
struction, equipment and _ operation. 
Among these are: ailerons, bomb release 
control brackets, chart boards, dust 
covers, engine cowl flap connectors, gas 
tank fittings, map cases, wing tips and 
writing boards. 

Another major and swiftly expanding 
application of plastics in the aircraft field 
is the use of synthetic resins for bonding 
and impregnating plywood and veneer 
sheets for plywood planes. Prominent 
among plastic-bonded plywood planes of 
current interest is the Morrow “Victory” 
trainer, all wood and plywood with a 

| resin-bonded bag-molded fuselage. Beech 
| and Fairchild are other leading aircraft 
| builders active in the field. The Fairchild 





Aircraft Division of the Fairchild Engine 
& Airplane Corporation is now manu- 
facturing its new Gunner bomber crew 
trainer for the Air Forces. 

The idea of using plywood for planes is 
not new. It is, rather, a return to prac- 
tice extensively adopted during World 
War I. Then, as now, an adhesive was 
demanded that would produce uniform 
plywood bonds characterized by the 
greatest possible strengthand permanency. 
Most adhesives then known tended to 
weaken and fail in the presence of mois- 
ture. The most water-resistant adhesives 
then commercially available were those 
made from casein or from blood-albumin. 
Use of these, however, presented serious 
drawbacks, important among which were 
liability to moisture absorption and to 
attack by fungi, which weakened or de- 
stroyed the bond. Today, phenolic resin 
glues are conceded to be superior to any 
other plywood adhesive known in water 
resistance, heat resistance, and (with cer- 
tain additives) freedom from attack by 
insects or micro-organisms. 

For best results, formulation and com- 
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Amazing new war vehicle travels in water 
..- glides like a ghost over swamp or sand 





esses ledeld Vee MGC 


Built by Studebaker and powered by famous 
Studebaker Champion engine 


ERE’S a stand-out example of the teamwork 

»f the Office of Scientific Research and Devel- 
opment, the War Department and Studebaker en- 
gineers .. , It’s the latest model of the Army’s ver- 
satile track-laying vehicle known as the Weasel... 
This new M29C is just as much at home in water as 
it is on sand, mud, swamp or solid ground... It 
not only propels itself in deep water, fully loaded, 
but it also clambers up and down steep, slippery 
banks with amazing ease... This new Weasel 
M29C is built by Studebaker under contract with 
the Ordnance Department, Army Service Forces. 
It's powered by the famous Studebaker Champion 
engine ... It adds another important unit of war 
production to an impressive Studebaker list that 
already includes Studebaker-built Wright Cyclone 
engines for the Boeing Flying Fortress and heavy- 
duty, multiple-drive Studebaker military trucks. 

















Here’s a Weasel designed for 
snow operation 
It’scamoufiaged like the crafty animal 
for which it’s nicknamed. And the 
M-29 pictured is almost invisible as it 
glides swiftly and stealthily over 
seemingly impassable winter terrain. 





Sure-footed even in 
shifting sand 
The Weasel, with its Studebaker 
Champion power and flexible, rubber- 
padded tracks, hasan uncanny ability 
to get through places where many 
other war vehicles would bog down. 
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pounding of the glue must be properly 
adapted to the character and condition of 
the wood, the service in which the ply- 
wood or wood structure joined is to be 
used, and to the gluing technique and 
equipment employed. Phenolic resins, for 
example, have been developed in a range 
of types and formulas to meet these vari 
ables with the proper adhesive for each 
case. 

Fabrication of plywood into large struc- 
tures of precise and complicated curva- 
ture, as in the production of all-wood air- 
plane fuselages by the Timm, Duramold 
or Vidal methods requires phenolic resin 
adhesives of special formulation that can 
be relied upon to function precisely with- 
in narrow limits. 

Allied to resin-bonded plywood is the 
later development of “densified” wood, for 
the production of which veneers are im- 
pregnated with phenolic dried, 
stacked, and subjected to heat and pres- 


»MARXMAN> 


FOR MEN OF 4C7/0W 


MARXMAN PIPES ease 
the tension ... the strain 
of battle, the breakneck 
pace in the office and 


factory. Men of action 
everywhere depend on 
MARXMAN PIPES to re- 
lax ...to lighten the load! 


Enjoy the smoothness, the mellowness, 
the cool and satisfying sweetness of 

*@ MARXMAN. Every pipe is bench- 
made by expert craftsmen from thor- 
oughly aged, selected briars. There's 
a MARXMAN PIPE for every taste— 
all the popular styles and also many 
exclusive shapes. Look 


for »-MARXMAN- on 
the nexf pipe you buy. 
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sure, emerging as a dense, hard solid of 
great strength—and high resistance to 
water, impact and erosion. Airplane pro- 
pellers of superior characteristics are be- 
ing fabricated from this material. 

The urgency of the United States’ war 
production program, and practical consid- 
erations of labor, plant space, and manu- 
facturing costs, require airplane finishes 
that are not only efficient but fast-drying 
and durable. 

By “efficient” is meant finishes that pro- 
vide proper adhesion, possess desired 
properties of sealing and filling, afford 
great resistance to moisture, do not be- 
come brittle upon aging, are immune to 
lifting and softening due to solvents in 
subsequent coatings, are not subject to 
case hardening due to surface drying, will 
not blister or wrinkle, and can be depend- 
ed upon to give thorough protection for a 
maximum period. These finishes must 
retain flexibility over long life and thus 
withstand sudden temperature changes 
such as sub-zero temperatures in strato- 
sphere altitudes followed a few minutes 
sr by desert temperatures on 

“Fast drying” means finishes that air- 
dry in seconds or minutes. 
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These are severe requirements but 
they are being met today by phenolic 
dispersion resins 

These resins are non-oxidizing oil resin 
polymers which dry entirely by evapora- 
tion. They produce primers having excel- 
ent adhesion to all types of metals and 
They consistently show extreme 
resistance to moisture and salt spray and 
I great durability. Single 
ers of this type show no rusting on 
steel after three years’ exposure 

Some examples of results obtained with 
these dispersion resins may be of inter- 
est, such as 
recoat with nitrocellulose lacquers in five 
minutes; ten-minute air-drying anti-cor- 
rosive primers, without top coat, that 
withstand two and one-half years of out- 
door exposure; ten-minute air-drying un- 
dercoats that withstand more than six 
months in salt spray tests; quick-drying 
undercoats that withstand more than 
8,000 hours of continuous water immer- 
sion without pimpling, blistering or rust- 
ing; a durable, corrosion-resistant aircraft 
finishing system ready to handle in 10 
minutes—consisting of a chromate dis- 
persion primer coat followed by a disper- 
sion resin aluminum enamel. 

Aircraft coatings of this type that are 
fortified against corrosion with dispersion 
resins are entirely suitable for interior 
as well as exterior applications, for ex- 
ample, interiors of wing structures. 

In finishing plywood aircraft, 
types of coatings are usually applied: (1) 
a filler, or sealer; (2) a primary or sur- 
facing coat, and (3) a finishing 
Principal general requirements character- 
istic of a most desirable finish are: (1 
resistance to the absorption of moisture; 
(2 extreme temperature 
variations without cracking, checking, or 
grain-raising; (3) strength and toughness 
to withstand the abrasive, hammering, 
shrinking, leaching action of rain, wind, 
hail, and sun; (4) high and continuing 
elasticity and flexibility, needed to endure 
twisting strains; (5) resistance to oil, gas- 
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oline, grease, soap, acids, chemicals, and 
salt water, and (6) in many instances all 
of these properties must be consistent 
with demand for a finish that is glass- 
smooth and almost glass-hard to resist 
the dragging, scouring action of friction. 
In plywood airplane surface construction, 
every one of these properties must be as- 
sured by the finishing materials and meth- 
ods employed. And it should be borne in 
mind that in plywood finishing, as in ply- 
wood bonding, as much depends on the 
method as on the materials. 

Decision as to what products and sys- 
tem to use calls for consideration of three 
major factors—the conditions of exposur 
to which the part may be subjected in 
service; the type of surface wood, and the 
color desired. Parts not exposed naturally 
may not require the same qualities of re- 
sistance that are necessary in the coatings 
used for exposed surfaces. If the surface 
wood is of open-grain character, a fi 
should be used; 
it should be treated first with a sealer 

Each coating is formulated to dry in the 
shortest time consistent with durability, 
but drying time can be reduced consider- 
ably by use of drying ovens or rooms 
equipped for temperature and humidity 
controls. For example, exterior finishi: 
recommended for trainer airplane ply- 
wood surfaces normally requires approxi- 
mately 24 hours’ total drying time at 7 
temperature and 50 per cent humidity. 
Under forced drying, in an oven or room 
having a dry bulb reading of 130° and 
a wet bulb reading of 97°, which produce 
a relative humidity of 30 per cent, the 
total drying time can be cut to less than 
five hours. 

Many economic and functional advan- 
tages derived from 
craft have been and are being established 
as a by-product of wartime applications 
of these materials due to metal shortages 
That such 
into the post-war period seems self-evi- 
dent. Indeed, probably no other type of 
material—or of production techniqu 
promises to exert as beneficial an infi 
ence on post-war products and industry 
as does the far-reaching utilization 
plastics that lies before us in the world 
of tomorrow END 
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| Learned About... 


(Continued from page 82) 





the period before now volunteered the 
information that he had noticed a small 
smoke trail when he was flying the plane 
but had dismissed it as insignificant be- 
cause it had been hardly noticeable. That 
was another bit of 
part 

I began to wonder after that just w 
could have happened if the shaft had 
parted from the master rod at 1,800 revs 
The engine could have twisted completely 
out of the plane, leaving me little or no 
control and only 700 or 800 feet to get 
clear of the plane and open my chute 
Not a pleasant thought. At any rate, the 
trouble could have been avoided with a 
little closer check on everything before 
the take-off. It’s too bad most guys have 
to learn to be careful the hard way. END 
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It’s well over 8,000 airline miles from Los 
Angeles to Calcutta: No small distance even in 
these days of global air transportation. Yet, sur- 
prisingly, flight mileage equal to more than four 
round trips over this route is the extent of the 
daily operational flying at the Ryan School of 
Aeronautics.* 


The Ryan School has had 22 years of experience 
in dealing with the problems of daily flight 
operations. It already has hundreds of skilled 
pilots and technicians in its organization. With 
these assets, it is well equipped to undertake the 
operation of extensive airline service. 


*At Army primary training bases at 
Hemet, California, and Tucson, Arizona 


RELY ON RYAN TO BUILD WELL 


FLYING 











| RYAN SCHOOL OF AERONAUTICS, SAN DIEGO, CALIFORNIA 





NGELES TO CALCUTTA 


The Ryan School has always looked ahead with 
confidence in the future of aviation. That is why 
it now has pending before the Civil Aeronautics 
Board igglieniéae to engage in major airline 
activities. Ryan’s accumulated experience, trained 
personnel and ample financial resources can 
serve to bring healthy competition under the 
Ryan banner into the air transportation field. 


Little wonder is it that in its wartime assignment 
Ryan Schools have produced thousands of Amer- 
ican pilots now active on global fighting fronts 
... their primary training accomplished on Ryan 
PT-22’s...their background the smooth-func- 
tioning Ryan organization. 


OPERATING BASES: HEMET, CALIFORNIA, AND TUCSON, ARIZONA 
THE RYAN SCHOOLS ARE SUBSIDIARIES OF THE RYAN AERONAUTICAL COMPANY 
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Aviation Needs Super-Salesmen 
(Continued from page 75) 








On a recent Small Business Committee 
field trip, which included hearings in 
such small towns as Kalispel, Mont., and 
such large ones as Seattle, Portland and 
San Francisco, much information gath- 
ered had to do with aviation. 

The West Coast particularly is inter- 
ested in flying’s future because large 
Governmental facilities out there are now 
manufacturing thousands and thousands 
of warplanes. 

In most of the meetings, not only were 
the large towns represented, but the 
chambers of commerce from smaller 
towns came in and offered testimony on 
what they wanted if there were avail- 
able Government funds for airfields. 
Kalispel typifies the needs and progres- 
sive outlook of the small town. Near it, 
on the shores of Flathead Lake, are bing 
cherry orchards. Grown only in a few 
places in the United States, the cherries 
could be shipped by air in five-pound, 
eight-pound, 20-pound packages. This is 
just one illustration of the developmen- 
tal possibilities of air freight for diver- 
sified agricultural produce. It is manda- 
tory that airfields be located throughout 
the United States in small as well 
large towns. 

One of the reasons for the long-time 
decline in the importance of small busi- 
ness in America has been the concentra- 
tion of our population in large cities. 
The decentralization of production which 
air transport encourages and which 
small airports will help to bring about 


as 


can contribute much to the growth of 
independent enterprises 
Community planning now for ex- 


panded airport facilities is essential to 
the future growth of aviation and to the 





provision of bases for new and expanded 
small-town businesses. Community plan- 
ning must be co-ordinated with national 
planning to expand the number and ex- 
tent of airways equipped with radio 
beams, beacons and emergency landing 
fields. Local and national road building 
was associated with and contributed to 
the growth of the automobile industry, 
and it spurred the general prosperity of 
the ‘20s. Local and national activity in 
the construction of air transport facili- 
ties can play a similar role in the next 
decade. It will not be an easy job, but 
it is one which should pay magnificent 
dividends. 

The task is difficult for a number of 
reasons. For instance, most citizens 
think of aviation, so far as private flying 
goes, in terms of the Jenny. Not having 
any first-hand experience, I myself do 
not know that today’s lightplane is a 
thousand times safer and more service- 
able. And the reason I don’t know is 
that no salesman has ever come and bull- 
dozed me into a cockpit and sold me the 
facts, just as other salesmen have long 
since sold me on my first radio, my first 
electric razor, and my first air-condition- 
ing unit. I know I can be sold, but no- 
body’s ever taken the trouble to do it. 
And like most average citizens, I'm too 
busy to take the trouble to find out for 
myself, 

When you come to Mrs. Average 
American, the difficulties are even 
greater. She’ll tell you that she’s inter- 
ested, but the automobile is good enough 
for her—nobody can loop or spin an 
automobile. Nor can an airplane be used 
to do the family shopping and haul the 
family to church Sunday morning. Be- 











the G.I. Bill consult us. 


ROOSEVELT! 
AVIATION SCHOOL | 


Mineola, Long Island, N. Y. | 
Phone Garden City 8000 | 








Be a Licensed Engine or 
Airplane Mechanic in 


All aviation repair stations must have 
licensed mechanics. 
Engine or Airplane Mechanic's license at 
government-approved Roosevelt 
School. 
training at historic Roosevelt Field. 16th year 
of unbroken operation. 

You may qualify in 24 weeks for either 
license (issued by C.A.A.) if 18 or over when 
you complete the course—or for both licenses 
in 48 weeks. 
ratings after induction or an immediate pre- 
ferred job in commercial aviation if not needed by Uncle Sam. Jf you area 
discharged veteran and desire to continue your education under 
NEXT ENGINE CLASS BEGINS JANUARY 29 
NEXT AIRPLANE CLASS BEGINS JULY 16 


SIX MONTHS 





Prepare now for your 


Aviation 
Ideally located for aeronautical 


Put yourself in line for better 


Roosevelt Aviation School 1-4 
Hangar 23, Mineola, L. L, N. Y. 

I'd like to know how I can become a licensed En- 
gine or Airplane) Mechanic in six months or 
both [j in 48 
NAME 


ADDRESS 


weeks 
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sides, a car is easy to drive. There are 
too many gadgets on an airplane instru- 
ment board, and too many things to re- 
member even if you know what the in- 
struments mean. 

And both Mr. and Mrs. A. A. are skep- 
tical from the viewpoint of the family 
budget—how much is the plane garage 
going to cost, what about upkeep, don’t 
things break down more easily on a 
plane, don’t you wreck them every other 
landing? 

Before the war, when a plane was sold, 
the customer was promptly forgotten in 
the attempt to find another prospect. 
Nothing was done to make it cheaper or 
easier for the actual purchaser to fly his 
plane. Fifty per cent of the private own- 
ers found the costs so steep that they 
sold their planes; more than 15 per cent 
of the rest got out because they found 
their planes lacked utility. 

The average citizen will not buy a 
plane on this pre-war basis. Nor will the 
word of an aircraft manufacturer on a 
printed page, telling that his plane is ef- 
fective, excite me to the point of buying 
it. There must be further stimulus. The 
testimony of an engineer about his 
brand-new safety device is too technical 
to rouse my interest. If I am going to 
buy a plane, all of these men will in- 
fluence me, but the man who signs me 
up will be a salesman, a guy I know in 
my own community who flies for busi- 
ness and pleasure—another average citi- 
zen. 

To put it another way, I want to talk 
to a small businessman. I know many 
of them who have come up in the past 
five years from the fixed-base-operator 
status, and I know, too, that they have 
been too busy with the job at hand to 
give much thought to post-war problems 
—much less to selling me. But the back 
of the huge pilot training program is 
broken and the post-war era will soon 
be upon us. It’s high time these men 
began to think of the average citizen in 
large numbers 

If they don’t, another potentially 
golden era of flying will have been lost. 
If they let the public come to them in- 
stead of seeking out the public, aviation 
will drop back into a doldrums from 
which it can scarcely recover during this 
generation. But if the fixed-base opera- 
tor—aviation’s small businessman—will 
forget that aviation is a field only for 
supermen and remember that anybody 
can fly, something even more promising 
than just another healthy industry can 
be anticipated. 

We will learn and learn -quickly to 
week-end 500 miles from home, instead 
of the 100- and 200-mile limits we knew 
before the war begar. We will take a 
short vacation any place in the nation 
and spend most of our time at the va- 
cation spot. Long vacations will offer us 
a choice of almost any place in the world. 
Business trips will be longer, less tiring, 
more effective. The airplane will become 
a teammate of the automobile, and their 
combined services will make this a 
much more pleasant world in which to 
| live. 

Here, then, is a solution to aviation’s 
| post-war problem which should work 
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Milestone in Metallurgy 


In 2,000 B.C., man alloyed copper 


with tin to make bronze. 


In the 14th century, craftsmen fused 
iron with carbon to make steel. 


In the 19th century, man first suc- 
cessfully welded one ferrous metal to 
another. 

Today, as result of Fairchild en- 
gineering and research, man can now 
join aluminum to steel! 

Through its application toaircraften- 
gines—the chemical bonding of alumi- 
num to cylinder barrels— Fairchild 
engineers have been able to achieve 
far more rapid dissipation of heat— 
greater development of horsepower 
without increasing piston displacement. 
The Al-Fin cylinder is being used ex- 


clusively on all higher-power Ranger 
engines. 

The future of the Al-Fin principle 
in aviation and other heavy-duty in- 
dustries is assured. 

It also has wide possibilities in the 
consumer field—refrigerators and radio 
tubes, motorcycles, family planes and 
autos. In appliances for home, office, 
factory and farm, the Al-Fin process 
can effect decided improvements. 

Listed here are a few of the possible 
additional applications of the Al-Fin 
Process. 

As you consider their magnitude 
consider what makes them possible— 
the research and engineering of an or- 
ganization whose credo is ““The Touch 
of Tomorrow in the Planes of Today.” 


BUY U.S. WAR BONDS AND STAMPS 


AES RANGER arec rare 


Division of Fairchild Engine 


and Airplane Corporation « 











The Future of Al-Fin 


Bearings «+ Cylinders 


Pistons ° Brakes 


Radiators + Refrigerators 


Compressors 


Fire pumps - Motorcycles | 


Auxiliary power plants 


and many others 





ENGItINE Ss 


Farmingdale, Long Island 
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because it is typically American. It was 
American private enterprise that brought 
the airplane to the place where it could 
help us so effectively in winning the war. 
That same enterprise should be.just as 
effective in helping the airplane win the 
peace. And the sooner we get going on 
it, the better. 
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Thousands of our boys are now trained 
aviators. They will want further to de- 
velop the possibility of the airplane and 
to see a wholesale demand for their 
services. 

In the field of private enterprise there 
is no brighter future than that offered by 
aViation. It is just the place where thou- 
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sands of our boys will want to invest 
their time and: money in the years to 
come. To the adventure it offers return- 
ing veterans, it adds the opportunity to 
continue in the service of their country 
helping to build better planes, better 
fields, and a better peacetime society 
generally. END 








Do Runways Limit Plane Size? 


(Continued from page 70) 





on short flights and the loading and un- 
loading time at terminals would remove 
the advantage of speed and frequent 
schedules. 

Warner, too, believes that aircraft of 
very large dimensions are quite likely to 
have at least four completely independent 
landing-gear units along the span. 

“Taking account of that probability, I 
think it unlikely that the maximum static 
load on any wheel or closely associated 
group of wheels will be appreciably in 
excess of 100,000 pounds for a number of 
years to come. 

“Betweefi the 12,000-pound static wheel 
load of the present DC-3 and the hypo- 
thetical 100,000 pounds of the future, how- 
ever, there is still enough of a gap to pro- 
vide plenty of problems for the designer 
of concrete slabs and for the drainage 
and foundation engineers who must pro- 
vide the assurance that the runway slabs 
can remain true and evenly supported. 

“There is plenty of need for further re- 
search on their behalf, and further study 
of just what type of loads an aircraft of 
a given large weight imposes on the sur- 
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... Then You'll Want This Book 
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interested in Aviation 
as a career... 


face on which it lands and takes off, along 
which it taxis, and which it scours with 
the concentrated blast from its propel- 
lers.” 

Warner threw cold water on “a widely 
prevalent misapprehension” that larger 
and larger airports are needed because 
of increases in aircraft size: The size of 
airplanes, he said, is virtually without 
direct effect upon the needed runway 
length. Given constant ratios among 
weight, power, and wing area, and the 
same number of engines in each case, a 
100,006-pound airplane needs no more 
space for take-off than one of 20,000 
pounds weight, and relatively little more 
for landing, Warner explained. 

What kind of ground is necessary for 
such runways? Public Roads Adminis- 
tration engineer James A. Kelley, Jr., 
and Harold Allen, senior materials en- 
gineer, who thoroughly investigated the 
site of New York’s Idlewild airport, re- 
ported that the soil conditions in the area 
were “very satisfactory.” The airport site 
is generally flat land with a slight slope 
to the bay. The surface soil is black mud 
and a matted mass of eel 
grass and roots one to two 
feet in thickness, resting 
upon a bluish or grayish 
silty clay varying in 
depth. Underneath the 
clay is a medium-grained, 
brown sand frequently 
containing a small per- 
centage of fine quartz 
gravel. 

With such a foundation 
it would have been possi- 
ble, PRA experts said, to 
lay the 12-inch concrete 
runway slabs directly on 
the surface of the airport 
site. However, Idlewild’s 
designers chose to build 
up the area to match the 
rest of the landscape. 
Hence, 16,000,000 cubic 
yards of sand are being 
pumped out of the bay 
onto the airport area. The 
runways will be laid di- 
rectly on the sand which 
forms an excellent sub- 
base because it consoli- 
dates very little under 
load and will not contrib- 
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have had to pay particu- 
lar attention to the drain- 
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around three sides of the airport with the 
fourth side open to the bay for facilitat- 
ing drainage. Moreover, numerous small 
islands were removed from the bay and 
it was deepened to permit the future op- 
eration of boats and seaplanes. 

The mammoth plane weights of the fu- 
ture hold no terrors for the soil engineers 
and runway builders who are positive 
that a sound sub-grade can take any load 
that is likely to be put on it. 

“Any soil, if dry, will support any 
wheel load provided that it is treated in 
a certain way so that it won’t become 
soft,” Benkelman said. “We know today 
how to deal with any type of soil condi- 
tion. If the runway area is muck land or 
swamp, it would have to be removed and 
replaced with good soil.” 

Listed A-1 in the Public Roads Admin- 
istration’s classification of soil groups is 
the mixture containing five to 10 per cent 
clay, 10 to 20 per cent silt and 70 to 85 
per cent sand. Idlewild’s runways doubt- 
less will fall in this category. The 12-inch 
concrete slabs forming the flight strips 
will be laid directly on the sand fill. A-1 
soils are highly stable under wheel loads 
irrespective of moisture conditions and 
can be rolled to very high densities. 

At the bottom of PRA’s classification is 
the A-8 group consisting of peat and 
muck, obviously unsuitable for use in 
subgrades. In between are the A-2 group 
of clay and silt and a sand content of not 
less than 55 per cent; A-3, composed en- 
tirely of coarse materials such as sand 
and gravel and suitable subgrades for all 
types of pavement when adequately con- 
fined; A-4, predominantly silt and subject 
to expansion, loss of stability and frost 
heave; A-5, very elastic soils which re- 
bound upon removal of load and are un- 
suitable for use as subgrades for thin 
stabilized base courses or bitumirfous sur- 
faces; A-6 predominantly clay and very 
expansive and productive of severe warp- 
ing in concrete slabs if placed sufficiently 
dry to allow water to be absorbed in 
large quantities; A-7, similar to the pre- 
ceding group and producing even more 
severe warping of concrete slabs. 

“The subbase is in reality the thing that 
supports the load, regardless of what you 
have on top,” Benkelman said. “After you 
get the subbase, it is then just a matter 
of putting down a flexible pavement or 
concrete surface suitable- to conditions.” 

Types of pavement suitable for airport 
runways are, with minor exceptions, the 
same types of pavement that are suitable 
for modern highways, according to PRA. 
The principal rigid types are concrete 
pavement and concrete bases with bitu- 
minous surfaces. Flexibie types consist 
of a well-compacted base course of suit- 

(Continued on page 146) 
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plane extra reserve 
power to be used in any emergency. It 
makes possible a sudden burst of speed 
for quick get-away or faster dash when 
needed. 
The RD-7900 Water Injection Pump can 
be used to supply water or water-alcohol 
mixtures, at pressures of 45 P.S.I. up to 
250 G.P.H. The pump meets the mounting 
dimensions of the 400 G.P.H. Fuel Pump 
of Army-Navy Specification AN-P-52. 
Monel metal rotor and liner. Bearings 
and blades of Graphitar No. 2. Low tem- 
perature diaphragm and seal. High per- 
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formance relief valve balanced to 
supercharger pressure. Adapted to 
installations using the turbo supercharger. 
Non-corrosive throughout. 24 Volt D.C. 
explosion-proof Delco motor, light weight 
with geared head and glass insulated. 
It’s a near miracle in mechanical per- 
formance. Write for details. 


ROMEC PUMP COMPANY 
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(Continued from page 88) 
USNR, of Chicago. He went out with 
Lieutenant Commander Sandor on D- 


plus-5 to direct fire on some guns that 
were still firing at our ships. Sandor was 
to do the spotting, with Robinson flying 
on his wing to watch for flak or fighters, 
but the former had trouble with his radio 
so they reversed positions. 

Robinson first located a battery of four 
medium guns on Cap Sicie. He had the 
ship on the target in five salvos and the 
battery was completely destroyed. Then 
he directed fire from the U.S.S. Nevada's 
14-inch guns on a six-gun battery in a 
concrete revetment. An intense anti- 
aircraft barrage was put up against the 
two American planes but Robinson 
spotted the target for the battleship until 
it was destroyed 

Then they tackled a third target—six 
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or seven heavy guns on Cap Capet. They 
were well-camouflaged and visibility was 
none too good. Robinson could not see 
them from the altitude he had been fly- 
ing—1,000 to 3,500 feet—so he dropped 
down to 100 feet. He located the guns 
and directed the ship’s batteries on them 
until they were silenced. 

Robinson put on the finest exhibition 
of spotting I have ever seen,” said San- 
dor on returning to the ship. “At the 
complete disregard of his own personal 
safety he flew right down to the targets 
to make his observations. His spots were 
faultless.” 

Sometimes, however, enemy guns 
would keep on firing despite the heavy 
bombardment. Then Hellcats loaded with 
rockets and bombs went into action. 

There was one fort on Port Cros, a 
small island off the coast, that kept shoot- 
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HEORIZING that the trends in air 

travel will parallel those of auto- 
mobile travel, the American Drivur- 
self Association is preparing to pro- 
mote a fly-it-yourself plane rental 
program. 

The association claims it can pro- 
vide cheaper flying than the private 
owner can get from his own plane 
Average private plane operating costs 
are about $12 per flying hour on a 
basis of.100 hours of flying per year 
and the ADA points out that its 
planes would be used from 1,000 to 
2,500 hours per year. Thus the heavy 
fixed costs of insurance, depreciation 
and storage, etc., which accounts for 
perhaps three-fourths of the private 
owner’s cost, can be averaged out 
over 10 to 25 times as many flying 
hours. 

Eventually the nationwide system 
of ADA operators expects to be so 
well organized that its planes might 
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be interchangeable, and travelers to 
one destination might not even have 
to fly the plane back. First planes 


would be single-engined 100-h.p. jobs 
equipped with three-way radio and 
blind-flying equipment 
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ing at our troops landing on the beaches 
despite every attempt to knock it out 
An eight-plane flight led by Lieutenant 
Commander Sandor attacked the fort, 
dive-bombing from 7,000 feet out of the 
sun. Two runs were made with depth 
bombs and rockets and many hits were 
scored. Planes from the Kasaan Bay and 
Seafires from the British carrier followed 
up the assault. The fort surrendered in 
a couple of hours. 

During the landings and the fighting 
to secure our beachheads there was little 
opposition from the Luftwaffe. But 
though the Navy fighter pilots failed to 
encounter any Nazi aircraft while spot- 
ting or flying air cover over beaches and 
fleet, they did not go scoreless in the 
operation. They had to fly nearly 150 
miles inland to find enemy planes but 
they got them. 

Or a_ reconnaissance mission over 
Lyons, a group of the Hellcats ran into 
three Heinkel He-111’s. Lieutenant Com- 
mander Sandor and Ensign Robinson 
tackled one. The latter got in the first 
burst with a full deflection shot and 
then both pilots followed the enemy 
bomber down and finished destroying it. 

Lieut. Rene E. Poucel, USNR, of New 
York City, whose parents were born in 
the area over which he was flying, and 
Ens. Alfred R. Wood, USNR, of Yonkers, 
jumped the second plane and quickly 
sent it down in flames. Wood got the 
third Heinkel with one burst of his ma- 
chine guns. 

Later, Lieut. (jg) Edward W. Olsewski, 
USNR, of Richmond Heights, Mo., and 
Ens. Richard V. Yentzer, USNR, of Sheri- 
dan, Wyo., ran into three Junkers Ju-52’s 
over the Rhone River. Both American 
planes had previously been damaged by 
flak in attacks on Nazi motor columns 
and had used up most of their ammuni- 
tion. Olsewski had only one of his six 
guns firing but he shot down two of the 
enemy planes and Yentzer got the other. 

This made a total of six enemy planes 
for the squadron—all they saw in the air 
during the entire operation. 

But though the Luftwaffe gave them 
little trouble, the antiaircraft fire was 
something else. Planes going out on spot- 
ting or attack missions a large portion 
of the time returned with flak holes in 
them. Some of them did not return, al- 
though in all but one or two instances 
the pilots parachuted safely. 

A veteran Fighting French pilot tak 
ing part in the operation declared that 
the ack-ack over Toulon was the heaviest 
he had ever seen, and he had flown over 
Berlin and many other targets in Ger- 
many. 

The beating the Hellcats took from flak 
and yet kept flying was a tribute both to 
the ruggedness of the airplane and the 
job done by the Tulagi’s plane mainte- 
nance crews. 

The “mechs” and other plane repair- 
men under Lieut. Edward O. Hudson, 
Jr., USNR, of Mexia, Tex., would grab 
the shot-up planes as they came down on 
the Tulagi’s elevators and work on them 
all night. Almost invariably the dam- 
aged planes would be ready for opera- 
tions the next day. 

Once a Hellcat received a 20-mm. shell 
(Continued on page 150) 
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HERE COME THE 


Counterattack! Enemy armored columns 
lunge desperately toward our lines. Our 
artillery blasts great holes in their ranks. 
Yet still they come on! Suddenly the shout 
is heard, ‘Here come the sky rockets!’’ Down 
...down... down they dive... fighter 
planes with rocket tubes slung beneath their 
wings. Now they release their missiles... 
bright flashes of flame streak across the sky 

. . the very ground shudders as rockets find 
their mark. The Axis column falters... 
turns... flees. The counterattack is crushed! 


FoR many months, Oldsmobile has 
been working in secret on rocket pro- 
jectiles for aircraft. Rockets so large 


OLDSMOBILE "°° GENERAL MOTORS 


and so powerful as to give a fighter 
plane Fire-Power comparable to a bat- 
tery of field artillery pieces! Now it can 
be revealed that these rockets are in 
production . .. pouring from the Olds- 
mobile plants in volume. 


Other types of war equipment built by 
Oldsmobile include automatic aircraft 
cannon, cannon for tanks and tank 
destroyers, high-explosive and armor- 
piercing shell, precision parts for air- 
craft engines, forgings for military 
vehicles . . . high-priority products all, 
needed on many fronts to keep our 
fighting men winning! 


FIRE-POWER IS OUR BUSINESS ! 


and. thite wbbigrs, 70! 


LAUNCH 
ANOTHER 
ROCKET! 


Put your dollars into the best 
investment in the world — 
United States War Bonds - 

and help provide Fire-Power 
needed at the fighting fronts. 


BUY ANOTHER BOND! 
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(Continued from page 142) 

ably graded gravel, stone, slag or other 
acceptable granular material, on which 
is placed a bituminous surface course 

PRA engineers have figured the total 
combined thickness of subbase, base 
course and surface course for nonrigid 
pavements on the various classes of soils, 
for wheel loads ranging from 10,000 to 
80,000 pounds. On A-1 soil, the combined 
thickness of subbase, base course and 
surface would need to be from four to 12 
inches to support an 80,000-pound wheel 
load. On A-7 soil, the thickness would 
need to be from 30 to 54 inches—that is 
a combined depth of 2% to 5% feet. 
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The estimated minimum thickness for 
concrete runway pavements is as follows: 


EXCELLENT INFERIOR 





STATIC WHEE! SUBGRADE SUBGRADE 
Loapb (LBS SUPPORT SUPPORT 
10,000 6 inches 7 inches 
25, 000 8 inches 9 inches 
40,000 10 inches 11 inches 
80,000 


12 inches 4 inches 


Advantages are listed by engineers for 
both flexible and rigid-type pavements. 
The former are easier to resurface and 
they have a resiliency which takes full 
benefit of the subbase, adjusting them- 
selves to minor settlings and movements 
Concrete runways‘ on the other hand re- 
quire less maintenance, have longer life 
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and a greater freedom of use. Costs are 
approximately the same. 

There are prime examples of both 
types. Washington’s National Airport, 
one of the busiest terminals in the world, 
uses bituminous pavements over sand and 
gravel pumped from the Potomac River 
to form a foundation. Idlewild’s runways 
will be of concrete on a sand subbase. 

In its treatise on flight strips and land- 
ing areas for aircraft, the Public Roads 
Administration concludes that runway 
pavements of the rigid type will probably 
be used only on those airports that are 
intended to accommodate the heavier 
planes. END 








Lightplane Engine Problems 


(Continued from page 74) 





9. Overhaul. To keep his aircraft cer- 
tificate in force, the owner of an aircraft 
must maintain his engine by subjecting it 
to overhaul when necessary or at reason- 
able periods of time so that it is airworthy 
at all times. Although the Civil Aeronau- 
tics Administration does not prescribe 
definite periods for overhaul, it places the 
burden upon the owner to overhaul the 
engine at the manufacturer's recom- 
mended period or demonstrate that the 
engine is not in need of an overhaul. 

10. Starting. A good many of 
probably had automobiles before the ad- 
vent of one of Charles Kettering’s “brain 
storms,” the starter. The world of auto- 
mobiling was changed when the auto- 
matic starter was introduced. Aircraft 
are at that same point now, figuratively 
speaking, for the automatic aircraft en- 
gine starter is here. 

11. Personnel. Reference to Figures 1, 
2 and 3 will reveal many failures attribut- 
able to personnel error. Of course, in a 
sense all the failures listed under any 
classification are personnel failures 

The only way of eliminating personnel 
errors, will be by a continuous collabora- 
tive and co-ordinated effort on the part 
of the industry, schools and Governmen- 
tal agencies to lay down a barrage of edu- 
cational literature of high standard. 

12. Vibration. Although vibration has 
been a problem of engine designers from 
the beginning, the aircraft engine builders 
have only extensively studied the phe 
nomenon of vibration during the past 
decade. First the large engine builders 
were forced to adopt means to control 
vibration. Now the “Little Three” engines 
also are subjected to vibration studies 
“Engine roughness” causes premature 
failures of the parts before their normal 
service life. Solving vibration extends 
the service life of the complete engine 
and even the aircraft itself. 

13. Noise. It is complacently assumed 
by many that aircraft and noise are vir- 
tually synonymous. A prevalent opinion 
seems to be that if the engine noises were 
eliminated, the propeller noises alone 


you 


would be more objectionable than when 
accompanied in a duet by the engine 
noises. 

If we consider the sources from whence 
the noises originate and tackle them in- 
dividually, we find that noise from the 
exhaust, 


pistons, gears, tappets, clear- 





ances, cowling and mounts has been 
eliminated or is being eliminated. This 
leaves propeller noise. 

It is recognized that propeller noise is 
a tough problem to solve. It should be put 
in the hands of the acoustical experts for 
analysis. When it is analyzed accurately, 
engineers should be able to find methods 
of attacking the problem. 

14. Standarization. The Civil Aeronau- 
tics Administration heartily approves the 
process of aircraft engine standardizing. 

The time may not be too distant when 
the standardization and supply of com- 
plete power units ready to install in the 
aircraft becomes a reality. From the eco- 
nomic standpoint, much can be said for 
such power packages. 

15. Visibility. This is recognized as an 
aircraft problem, but is mentioned be- 
cause if public demands for improved vis- 
ibility are met, certain limitations may be 
forced on aircraft engines. The aircraft 
engine manufacturer will, accordingly, be 
obliged to design engines to specific speci- 
fications. To meet these specifications, the 
“Little Three” engines of the future may 
be of much different design. If retained in 
the front of the fuselage, the design may 
be an inverted V of four, six or eight cyl- 
inders. These hypothetical engines would 
not compare with the current engines 
from an economy and weight basis, but 
the best all-round aircraft incorporate 
many compromises. 

16. Welding. Civil Air Regulation 18.7225 
“Welding shall not be done on 
any structural part of a certificated engine 
except in special cases when it is proved 
conclusively to the Administrator that the 
repaired part is as airworthy as origi- 
nally.” 

This attitude is based on the fact that 
engine designs, in general, incorporate 
practically no welded parts of any mate- 
rial due to the ever-present vibration 
loads 

17. Public Demand. A review of “Little 
Three” engine progress reflects the enor- 
mous part which public demand has 
played in their development. 

Manufacturers should be given much 
credit for the various developments on 
the “Little Three” engines during the 
past few years. 

Some of the developments, characteris- 
tics, or features now incorporated on 
these engines are: 


states 


Higher horsepower. 

Low weight per horsepower. 

Dependability and long life. 

Fuel injector. 

Low cost. 

Freedom 
nance. 

Smooth and flexible operation. 

General design for co-ordination with 
airplane form. 

Better cooling (tunnel). 

Pressure baffling. 

Suitable speeds to permit high propeller 
efficiency by means of reduction gearing. 

Dynamic dampers. 

Low fuel and oil consumption. 

High volumetric efficiency. 

Dual ignition. 

Net oil sumps. 

Quieting means by use of mufflers, 
close-fitting pistons, composition gears, 
and hydraulic valve lifters. 

Automatic valve gear lubrication. 

Oil coolers. 

Generators. 

Starters. 

Elastic mounts. 

Fuel pumps. 

Efficient carburetor heaters. 

Simplified installations. 

Adjustable pitch wood propellers. 

A review of this list of items will reveal 
that the only equipment which the “Little 
Three” engines do not have that the big 
engines do have is a supercharger. Power 
can be obtained much easier by other 
methods on this type of engine. 

If we bend our ears to the ground, the 
following faint rumblings, which may be 
the forerunners of future developments, 
are heard: 

Improvement in al] the items listed 
above which may bear improvement. 

Better visibility. 

Better take-off performance. 

Fool proof devices. 

Reduction in noise. 

Propeller gear box reduction. 

Metal propellers. 

Controllable pitch wood and metal pro- 
pellers. 

Vibration damping equipment. 

Oil filters. 

Air cleaners. 

Automatic heat and mixture control 
for carburetors. 

Automatic heat control for oil. 

Intake silencers. 


from servicing or mainte- 
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Makers of the famous M-H Electronic Autopilot, 
used on AAF four-engined bombers 
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The Electronic Autopilot and the Electronic 


Supercharger Control System are examples of 


Honeywell's ability, first to recognize a need 
meet it At the vast Honeywell aeronautical 
laboratory are practical minded men prepared to 
handle the problems you bring them when 

peace has returned. Minneapolis-Honeywell Regulato: 


Co., 2948 Fourth Ave. South, Minneapolis 8, Minn. 
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EVERY G.1. JOE SHOULD READ 


this free book! 


TELLS OF AVIATION’S CAREER OPPORTUNITIES AND 
ADVANTAGES OF TRAINING IN THE HEART OF THE 
NATION’S AVIATION CAPITAL 


@ Here is a book which tells you what you want to 
know about the opportunities im an aviation career. 
It points out the advantages of learning aviation at its 
source, in the very heart of the nation’s aviation capi- 
tal. It pictures Los Angeles Airport, campus of the 
veteran California Flyers School of Aeronautics, the 
very hub of the greatest aviation activity in the world. 


@ Aviation is changing so fast today that even war 
pilots with thousands of hours, and veteran aviation 
mechanics will need advanced training to keep up 
with its advancements and developments 


The modernly trained man of tomorrow will actu- 
ally have a greater opportunity in aviation than the 
veterans who have not kept in step with aviation’s 
rapid strides. 

So, while we are now 100 per cent engaged in war 
work, we have discarded our old courses, and have 
answered all inquiries with “Sorry, no more enroll- 


ments till after the war.” 














For, as you know, California Flyers courses have always 
been not only practical, but modern in every respect. 

Thus, when victory is an accomplished fact, you will 
find a brand new California Flyers school of aeronautics, 
brand new equipment and brand new courses — 
complete new courses for civilians and returning ser- 
vicemen — supplementary courses for returning war 
pilots and aviation mechanics. We cannot release the 
details of what we have planned, but in all sincerity 
we say: They Are Well Worth Waiting For! 


CHNORIIE EY 
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LOS ANGELES AIRPORT + LOS ANGELES 43, CALIFORNIA 





tmames FREE BOOK OUTLINES 
AVIATION CAREERS 

: We've still a few of our 64-page illustrated 

catalogs. They're obsolete in some respects, 

—_— | but contain much information you'll enjoy 


about piloting, engineering, mechanics, etc. 


No obligation, no charge. The book is free. Send for it today. 


TEAR OFF AND MAIL 


California Flyers, Inc., Dept F-1 
Los Angeles Airport, Los Angeles 43, California 


Gentlemen: Please send me your /ree catalog. 
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India in the Air 


(Continued from page 28) 





out Jap subs and res- 
cuing torpedoed merchantmen. One 
small Wapiti from the Calcutta Flight 
even spotted a Jap fleet—a battleship, air- 
craft carrier, cruiser and two destroyers. 
Although the plane was _ insufficiently 
armed for offense, it reported the fleet’s 
position with the result that transports 
were rerouted and the Japs did no dam- 
age 

In December, 1941, the Karachi Flight 
was ordered to Burma—four Wapitis and 
two Hawker Audax strong—where they 
saw action against the Japs for over a 
month, first on reconnaissance flights 
from Moulmein and then on sea patrols 
from Bassein. Later the Calcutta Flight 
arrived with Bristol Blenheims to take 
over these coastal patrols and chalked up 
a perfect record for itself. Not a single 
ship was lost or damaged while under the 
guardianship of its pilots 

One of the greatest difficulties in start- 
ing and expanding the IAF was filling the 
quota of aircraft mechanics, many of 
whom had to be taken from the RAF. 
However, during the Burma campaign 
the British warrant officers, non-coms, 
and men of the first squadron were re- 
placed by Indian personnel. Today all 
the enlisted men and officers in the IAF 
are Indian nationals. 

The part played by the maintenance 
men of the Karachi Flight is particularly 
The first day that the flight 
arrived at Moulmein, the Japs raided 
their base and shot up their planes. But 
the ground crews went right to work and 
were able to put all the planes except one 
Wapiti back into the air before abandon- 
ing Moulmein. All during the Allied re- 
treat through the dense jungles of Burma, 
the ground crews kept working on the ob- 
solete planes—no easy job under the best 
conditions—so that when the flight ar- 
rived back in Karachi they still had five 
of the six original planes. 

July 12, 1942, is a memorable day in the 
history of the Indian Air Force, for on 
that day it may be said to have come of 
age. Ata simple ceremony at the Risal- 
pur airfield, 261 officers and men paraded 
in front of the hangars and received their 
colors and badge from the Duke of Glou- 
cester 

Though much of its time has been spent 
in the kind of organizational work neces- 
sary in expanding a small air force and 
re-equipping it with modern aircraft, the 
Indian Air Force has continued to be ac- 
tive in the field. IAF pilots in the north- 
west still bear full responsibility for pa- 
trolling the frontier, while others keep up 
the fight in the east against the Japs. 
From May to October, 1942, the [AF made 
an average of one operation every three 
days, with Akyab on the west coast of 
Burma as their chief target. When the 
monsoon season ended they began night 
as well as day attacks. Since April of 


weather, searching 


notew orthy 


last year they have been flying daily re- 
connaissance missions over enemy-occu- 
pied Burma 

Last December a squadron of Hurri- 


canes, commanded by S/L Mehar Singh, 
was sent to Arakan to give air support to 
the Seventh Indian Division, cut off in 
the Ngkyedauk Pass. Through their re- 
ports and operational photographs they 
contributed largely to successfully reop- 
ening the pass. In the first four months, 
pilots of the squadron had completed 
more than 1,000 sorties and chalked up 
1,400 flying hours. In addition to flying 
tactical and photographic reconnaissance, 
they have carried out strafing attacks and 
performed numerous secret and delicate 
operational missions to Rangoon—mis- 
sions ranging from dropping medical sup- 
plies to delivering official instructions to 
Army units surrounded by the enemy. 

Today the Indian Air Force boasts 10 
squadrons numbering many thousands of 
men—all native Indians—and hundreds of 
airplanes. The old Wapitis, Audax and 
Lysanders have given way to more mod- 
ern combat aircraft like Blenheims, Wel- 
lingtons, Hurricanes and, recently, Vultee 
Vengeance dive bombers. 

Not yet at its maximum strength, the 
air force is conducting a large training 
program for pilots and ground crews. 
Originally the officers were trained in 
England but since the outbreak of war all 
the training has been gradually trans- 
ferred to India. Pilots receive their pri- 
mary training at civil flying schools and 
clubs which had already been established 
in India. They then go to the newly- 
formed service training schools for basic 
and advanced training on service type 
aircraft. 

Sixteen training centers have been es- 
tablished for IAF non-flying members. 
All recruits are sent first to a common 
initial disciplinary training school, either 
at Lahore or Jalahali. From here, flight 
mechanics, signal men, balloon operators 
and administrative staff members branch 
off to specialized schools, each to become 
an expert in his particular field. 

To supplement the Indian training, an 
Empire training scheme was devised in 
1943, whereby both pilots and technicians 
are sent to England and Canada for ad- 
vanced training. Pilots, for example, are 
being sent to England for advanced oper- 
ational training and then seconded to the 
Fighter Command for combat experience. 
In the same way, armament, photo- 
graphic, and signal men are given a 
chance to study with RAF combat units 
at the front. The first three armament 
officers finished their course in England 
in February and have now returned to 
India to train others. 

Tossing aside India’s deep-rooted reli- 
gious caste system, members of the IAF | 
are all on one level. They represent many 
classes and many professions from all 
parts of India but are bound together in 
respect and fraternity. No one group is 
superior to any other. Says Wing Com- 
mander Mukerji: 

“Sikhs, Madrassis, Mahrattas, Rajputs, | 
Mohammedans, Parsis, Christians, Hindus | 
and others are all welcome to the IAF 
and all enjoy life equally well and do 
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PLASTICONTEST 


WITH 
CEILING 


UNLIMITED 
Come In With Your Ideas 


Ast 


WE CAN MAKE 
WHAT YOU WANT 


“PLASIUS 


How many times have you 
said “I'll bet it could be made 
in plastic?" Here's your 
chance to prove it and, if 
you're sound in your thinking, 
win an important cash prize 
in addition. Find out if yours 
is a really good idea. 


YOU WIN 
PRIZES 
Ist Prize ...... $250.00 
2nd Prize. ..... 125.00 
Sre@ Primes. oc cece 


PRIZES 
FOR ‘EM 





50.00 


HERE'S ALL YOU DO 
CONTEST RULES 

1. Just suggest the part, novelty, gadget 
or ornament that you would like to see made 
in plastic. 
2. Describe your idea as completely as pos- 
sible (size, color, shape, purpose and, if pos- 
sible, the price limitations, etc.), and in- 
clude a rough sketch. 
3. Mail your entry to the F. J. Kirk Mold- 
ing Company, Clinton, Massachusetts, post- 
marked not later than midnight, Janiary 31, 
1945. 
4. Submit as many ideas as you wish, but 
each idea must be entered on a separate 
sheet or blank. 
5. All entries become the property of the 
F. J. Kirk Molding Co. 
6. Judges’ decision will be final. 
7. Use your own stationery, or write for 
Entry Blank. Sign your name and address 
legibly. 


Judges: 

Lucian Bernhard, Lucian Bernhard 
Studio 

Dr. Leonard Carmichael, Pres., 
Tufts College 

A. A. Porcelain, Jordan Marsh 
c 


°. 
F. J. Kirk, F. J. Kirk Molding Co. 


F. J. KIRK MOLDING CO. 


CLINTON, MASS. 
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Pilots with chapped, cracked, 
dry lips get back on the beam with 

CHAP STICK. Specially medicated, 
specially soothing, the one and 

cnly CHAP STICK soothes and 


relieves lips that suffer from weather 


and climatic changes 





On sale at drug counters 
Oniyv 2 7 









See How | Train You at Home 
to BE A RADIO TECHNICIAN 


Get sample lesson and 64-page book, 
“Win Rich Rewards in Radio’’— 
BOTH FREE. The Radio repair 
business is booming. Radio Tech- 
nicians make good money. Broad- 
casting Stations, Police and Avia- 


tion Radfo, Manufacturers, other LESSON 
Radio fields need trained men, I 


show beginners how to start making $5, $10 a week 
EXTRA fixing Radios in spare time soon after enrolling 
My training includes Telev n and Ele 
Mail Coupon NOW for sample lesson 











se 

. 

MR. J. E. SMITH, President, De \Y7 H 
National Radio Institute, Washington 9, D. C > 
Mail me lesson and book FREI Write plainly.) ; 
s 
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AVIATION 


Now availabk 
phase, Aviation, 
nance, contactsand pro 

Interested in new ne t t t 
attempt to procure tu ( ntr t ft 


Management 





S. RALPH ROSENBAUM 
LOS ANGELES 








SAVE PAPER! 


Our Army Needs It! 
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teer Reserve in 1941, he gladly gave up 
the luxurious life of a prince to become 
one of the boys. “We pilots regard it a 
great privilege to be on convoy duty,” 
he explains. 

The mark of merit 
and honors bestowed upon a military unit 
by senior authority. From the Crown, 
the Indian Air Force can point with pride 
to the Distinguished Flying Crosses be- 
stowed upon Majumdar and 
“Aspy” Engineer for their service during 
the Burma campaign, and to the Distin- 
guished Service Order recently awarded 
to Mehar Singh, leader of the Hurricane 
squadron in Arakan. Members of the In 
dian Air Force have proven their ability 
to handle war’s newest weapon. END 


equally well at their jobs, thus disposing 
of the contention sometimes heard that 
one group or community has an inherent 
superiority over others for specialized 
work. The fact of the matter is that the 
\ir Force demands only three things of 
perfect health, keenness, 


is often the awards 
ts personnel 
nd intelligence.” 

He particularly emphasizes one tradi- 
tion of the service—‘that all Indian Air 
Force personnel must be prepared to eat 
at the same table. This is a proud con- 
vention laid down by the officers and men 
of the Indian Air Force since its forma- 
tion. Nothing is going to break it, you 
may be sure of that.’ 

And nothing has broken it. When the 
Raja Saheb of Jawhar joined the Volun- 


‘Jumbo” 











Hellcats Over France 
(Continued from page 144) 





hit in its engine, the missile going through partment, headed by Lieut. Comdr. Ad- 
three cylinders. The plane was flown _ rian H. Perry, USN, of Pasadena, Calif., as 
back to the ship and made a normal land- well as the entire ship's company did 
ing. The next day it was back in service. their part of the team job necessary to 

Besides proving the ruggedness of the get the Hellcats on the target 
Hellcat, the campaign also demonstrated The landing deck crew under Lieut. 
hat the fighter plane was an admirable Leonard L. Brannan, USNR, of Auburn, 
live bomber and rocket-firing attack Wash., smashed their own speed marks 
The rockets caused terrific damage in getting the Hellcats into the air and 
down again. Brannan claims an all-Navy 
record for catapulting planes. 

After the destruction or surrender of 
the last of the enemy coastal defenses and 











Oo most any sort ol target 


One of the most effective weapons used 
lleats was an 


the He 


pth charge equipped with a contact 


antisubmarine 


the retreat of the German armies to cen- 

ble after the planes had been slugging tral France, there was little left for Ad- 
the Nazi trains and trucks west of the miral Durgin’s force to do and orders 
But the missiles were received to withdraw from the 
south France area 


fuse. They were the only bombs avail- 


Rhone for several days 


with their tremendous blast effect— 


proved admirable for dropping within Before we left, however, General Sa- 
forts or on motor columns ville made a personal visit to this ship to 

The unexpected expenditures of bombs thank Admiral Durgin and his airmen 
against so many targets in the fighter- for their support Accompanying him 
bomber sweeps gave rise to another ex- was General Bouscat, commanding gen- 


pedient. A considerable quantity of eral of the French Air Force 

tish bombs was obtained but they General Saville also sent a dispatch to 
would not fit into our bomb-racks. Ord- Admiral Hewitt commending the carrier 
nance officers Lieut. Ralph K. Andrist, task group for its work 
USNR, of Minneapolis, and Ens. Edward “I would like to express my apprecia- 
F. O’Brien, USNR, of Rockford, Ill., met 


the problem by grinding the lugs on the 


tion,” he stated, “of the outstanding work 
they have done and of their perfect co- 
bombs to fit—while everyone on the ship operation. I consider the relationship 


got as far from the ordnance shops as and co-operation of the force to be a 





their duties would allow model of perfection and a severe 
Other divisions of the Tulagi’s air de- ard for future operations.” END 


Report from Washington 


. 46 
(Continued fror page 42) 


e devised two tests to determine the fighting forces for study in connectior 
extent to which individuals are subject with combat flying, especially in the 
the difficulty, one test to show its ef- stratosphere 
ect upon co-ordination and the other to r 
determine the technical aspects of the Pacific Notes 
condition and its detailed effects. It is It would be impossible to keep up 





with the new words and phrases being 
added by combat pilots to the aviation 
Study of hyperventilation came about vocabulary, but here are a few from the 
Mayo’s took flying Pacific: “Duty happy an officer who in- 
lessons in order to fit them better for sists on having his pilots fly overtime; 
aerial research. One of them began to ‘Winks”—bursts of Japanese antiaircraft 
feel faint, dizzy, weak and anxious while guns...Even more colorful are the ways 
trying to learn to land. He immediately in which the words are used. Take a re- 
recognized the symptoms as those of hy- cent report from Lieut. Richard E. James, 
perventilation and the research followed. USNR, 26-year-old Helldiver pilot from 
CAA has passed the findings on to the Chicago, who attacked the Japs in a pow- 


reported that co-ordination is extensively 
affected, especially at high altitudes 


when 16 physicians 
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WILL YOU BE 


IN THIS PICTURE IN 194X@ 


FLYING 





You Can if You Get Your Training at Lewis Now! 


HETHER you plan to fly your own 

WX) plane or make aviation your 
career in the postwar world of ex- 
panded air travel, training such as 
Lewis offers will be required of you. 
The CAA isn’t going to let just anyone 
climb into a ship and merrily fly away 
with it. Nor will those big paying jobs 
in the industry be open to those not 
having adequate training. 

Yes, the emphasis will be on train- 
ing—and for that reason farsighted 
men and women are making plans for 
their future at Lewis NOW while facili- 
ties are not crowded as they are bound 
to be after the war. 


Lewis Meets Requirements of All 


Young men 16 to 18 will find Lewis 
training helpful upon entering the 
service. Their progress will be faster 
and better pay can be expected. Re- 
turning War Veterans likewise will 
find Lewis instruction tailored to their 
needs, with ideal surroundings for rest 
and relaxation while studying. And, 
the Lewis location—just 50 miles from 
Chicago—will appeal to everyone in- 
terested in aviation as a career or flying 
for pleasure. 

The courses offered at Lewis are 
basic and thorough. They are accredit- 
ed by both Federal and State Aero- 





nautical authorities as well as the 
United States Office of Education and 
combine the finest technical training 
with broad instruction in the cultural 
fields. 

Aeronautical Engineering is a 4-year 
course—the equivalent of five—and 
found only at Lewis. It covers airplane 
design, construction and operation. 

Mechanics Engineering Course cov- 
ers study of airplane construction, per- 
formance, maintenance, overhaul and 
inspection. All types of planes are 
studied. 

Flight Course, available to those 
seeking a private pilot’s license, offers 
35 to 40 hours of Flight and 72 hours 
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! SCHOOL OF AERONAUTICS : 
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: LOCKPORT, ILLINOIS ¥ ' 

i Dept. F-1 i 

Gentiemen....Kindly send me your illustrated FREE CATALOG. ; 

1 lam especially interested in (check course) rT 

! i 

| Aeronautical Engineering Mechanics Engineering ! 

! . i 

SSW LENS GRERSS | Blind Flight & Instrument Flight ' 
Reserve your copy of the i H 
colorful, new Lewis catalog i i 
—get complete information i Previous Schooling____ Age i 
on Lewis facilities, accom- i ! 
modations, faculty and cur- | Nome = City i 
riculum. Fully illustrated, with i i 
everything you want to know i rT 
about the Lewis School. The i Address ~ State } 
coupon brings you your copy EE SS enadninenenenen ake eS o 


| 


of ground school, including Meteorol- 
ogy, Civil Air Regulations, Aerial Nav- 
igation and general service to aircraft. 


Classes Starting January 4, 1945 


Enrollments are being accepted NOW, 
for Aeronautical Engineering and Me- 
chanics Engineering classes starting 
January 4, 1945. Flight courses, on the 
other hand, are continuous and start 
immediately. They are open to both 
men and women alike. Easy monthly 
payments can be arranged to suit the 
student’s convenience if necessary. 

So plan NOW to prepare for your 
future in aviation. Make Lewis your 
choice! 
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erless plane. He was over Guam when a 
burst of ack-ack wrecked his prop. “I 
had those winks in my sights,” Lieuten- 
ant James reported, “and it just never 
occurred to me to pull out. I guess I 
have a one-track mind.” He dropped his 
bomb and then glided out over water... 
He didn’t bother to jink. He was too 
busy stretching his glide. His gunner, 
David H. Smith of Edinburg, Tex., kept 
up a steady fire on the enemy until they 
hit the water, when the two transferred 
to their life raft. A stone’s-throw from 
shore, they nevertheless drew no further 
enemy fire, managed to rig a sail, and 
were picked up eight miles away. 


CAA Organization 


CAA has a new organization set-up— 
a little-known aftermath of the changes 
brought about when T. P. Wright re- 
cently became administrator and Charles 
I. Stanton dropped down to deputy ad- 
ministrator. The new organization chart 
falls into three main divisions—execu- 
tive, operations, and developments. 
Executive and developments, directly un- 
der Wright, will include the Information 
and Statistics Service, housekeeping and 
legal matters, CAA foreign operations (a 
potent post-war program), airports, and 
the aviation training service. . Opera 
tions, under Stanton, include the CAA 
standardization center, Washington Na- 
tional airport, supervision of regional 
managers, airways, and regulation. 
Foreign operations will be directly in 


FLYING 


charge of A. S. Koch, now called an as- 
sistant administrator instead of a deputy, 
as formerly. John E. Sommers, a third 
deputy, is returning to his former re- 
gional post with headquarters in New 
York. . Perhaps the most significant 
change in the organization is the promi- 
nence given to the aviation training serv- 
ice, under Bruce Uthus, which combines 
civil pilot training, manpower training, 
aviation education, training foreign na- 
tionals, and training research. Indica- 
tions are that all these departments are 
intended for increasingly important roles 
in post-war CAA activities. . . . Uthus 
already reports considerable activity cur- 
rently in the aviation education field, in- 
cluding a source book in aviation for 
use in elementary and junior high schools 
sponsored by the CAA at Stanford Uni- 
versity which will be ready for publica- 
tion about the first of the year... . 


Post-War Widgeon 


From the looks of the news stories, 
Grumman’s aircraft company scored a 
clean beat on post-war production re- 
cently when the WPB and Navy an- 
nounced that the company had been 
granted permission to begin work on the 
first airplanes under non-military con- 
tract since Pearl Harbor. The order au- 
thorized the manufacture of 25 twin-en- 
gined amphibians—modified Widgeons 
(J4F-2’s) powered by 440-h.p. engines. 
. . Little-known is the fact that produc- 
tion will go forward on a highly re- 








not do cleans 
camouflage paint 
craft engines like GUNK... 





clean Army 


with a water hose. 


HYDRO-S! 





——GUNK Keeps ’em Flying 





GUNK P-%6 does what soapy cleaners can- 
lusterless 7 
nothing cleans air- = = 
not only takes 
the cling out of carbonized oil and grease 
but emulsifies it as well so that it may be 
instantly and completely rinsed by sluicing 
Guaranteed to exceed 
the performance requirements of the most re- 
cent’army, navy and air force degreasing 
and decarbonizing compound specifications. 


Facilitates and provides accurate visual inspection 


of all structural members, controls, engine parts. 


¢ — SPECIFY 


FALED CARBON 


GUNK H-S DIGESTIVE SOLVENT 














Courtesy U S Army 
Air Forces 


GUNK removes thick in- 
sulating grease blankets 
from aircraft, auto or 
tank engines .. . re- 
stores original therma! 
eficiency ... better 
cooling. 
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stricted basis and will not begin until 
early spring, when the last Widgeon un- 
der current Navy contract will roll off 
the line. We have it from Franklin D. 
(“Jimmy”) Walker, our New York cor- 
respondent, that Grumman is more per- 
turbed than Navy and WPB over the 
impression that the news stories gave.... 
When civilian production begins, it will 
be fenced in by WPB restrictions. Non- 
military Widgeons will be sold only to 
high priority users, with the War Pro- 
duction Board approving the priorities. 
.. . Another point: Grumman informed 
Walker that most of the civilian pur- 
chasers will be in this country, contrary 
to news reports that Latin American 
business firms will be the buyers. A 
few may go to the Latin American mar- 
ket, but only a few. Production of 
the civilian jobs will be under the Grum- 
man in-plant training system. Trainees 
hired each month (an average of 175) 
will work on the non-military Widgeon 
assembly line until they are experienced 
enough to be transferred to military plane 
assembly work. Using trainees is re- 
quired under the WPB-Navy order. 


Briefings 


C. P. Graddick, air cargo director of 
United Air Lines, reports air mail loads 
up 109 per cent over comparable periods 
in 1943, with express up 17 per cent.... 
TWA broke all its records in transat- 
lantic operations for the ATC during the 
first nine months of 1944, running up 
more than 137,238,000 passenger miles and 
2,600 transoceanic flights, vice president 
Otis F. Bryan announces. Captain Bry- 
an and a crew of TWA personnel were 
recently awarded Air Medals by the ATC 
for their part in TWA’S inter-continental 
work. ... 

Charles O. Cary, assistant to Chairman 
of the Civil Aeronautics Board Welch 
Pogue, is an authority on Alaskan air 
transport. He comes by it honestly—be- 
fore joining Pogue, he worked in An- 
chorage as superintendent of operations 
and general traffic manager for Alaskan 
Airlines. He’s also an M.I1.T. graduate and 
holds a private pilot’s license. .. . If you 
want an aviation expert to speak to your 
club or organization, get in touch with 
Paul Neilson, Director of the Speakers’ 
Bureau, Aeronautical Chamber of Com- 
merce of America, 610 Shoreham Build- 
ing, Washington, D. C. The Bureau, or- 
ganized early in December, is booking 
speakers at the rate of 20 a month, most- 
ly on the east coast, but plans to open the 
service on the west coast soon. . .. The 
Society of British Aircraft Censtructors 
is most optimistic about the post-war 
possibilities of the new Handley-Page 
Hermes. Powered by four Bristol Her- 
cules radials, the plane will have a 2,- 
000-mile range, will cruise at 240 m.ph 
at 10,000 feet on approximately 50 per 
cent of its engine power, and will carry 
50 passengers or 16,000 pounds of freight. 
Top speed—340 m.p.h. . . . Another post- 
war transport builder has also announced 
for the British market, A. V. Roe, who 
is already in production on three types 
of the Avro Tudor following government 
orders for 100 planes. One model will 
be a deluxe, 12-passenger, transatlantic 
(Continued on page 156 
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Chief Radio Operator for 
Gives Secret of Success in 


FLYING 








—— > Aviation ” 








ROLAND D. WILLS ,.ccucted trom tne 


School of Radio Communications, Spartan School of 
Aeronautics, March, 1940. Employed by the Lear Avia- 
tion Corporation following graduation. Joined Pennsyl- 
vania-Central Airlines Corporation in December, 1940. 
Assigned Chief Radio Operator at the Norfolk station of 
P.C.A. in January, 1942. 























“The value of the thorough training I re- 
ceived at Spartan has proved itself 
many times over. Whatever job you 
want in aviation—on the ground or in 
the air—it pays to be a graduate of a 
government approved and industry rec- 
ognized school. It is a recognized fact 
that graduates of such schools benefit 
from the finest equipment, modern 
courses and experienced instructors. 
The money I spent at Spartan has 
proved to be one of the wisest invest- 
ments I have made.” 


xk *& 


Spartan School of Aeronautics, of 
which Mr. Wills is a graduate, has an 
outstanding record for training success- 
ful aviation technicians. One of the 
oldest, most experienced and widely 
known schools in the world, Spartan 
has attracted students from all over 
America and from Alaska, Hawaii, 
Africa, Iceland, South and Central 
America, China and many other coun- 
tries. 





Whether you want to fly, be an aero- 
nautical or airline maintenance engi- 
neer, weather forecaster, aircraft or en- 
gine mechanic, radio or instrument tech- 
nician, you will find the training you 
want and need at Spartan. Here you 
have advantages obtainable at no 
other school of its kind. Spartans $2,- 
000,000 worth of modern facilities and 
specialized training are ready to give 
you a head start toward your success- 
ful aviation career. WRITE NOW for 
your copy of the new 64-page catalog. 


S PA BR TAN SCHOOL OF AERONAUTICS 


and LOLLEGE OF AERONAUTICAL ENGINEERING 


| SPARTAN SCHOOL OF AERONAUTICS—Capt. Maxwell W. Balfour, Director 
Address cont. F-15, Tulse. Caen 
escribing in detail the SPARTAN courses I have chec 


CHECK COURSES YOU PREFER 


[ Aeronautical Engineering” Fixed Base 


CREE ROOT HERE EEE ETOH EH EE HEHEHE HEHEHE EEE EEE EEEE HEHEHE EHE EEE EEE EEE EEE EE EES - Airline Service Mechanic ( Private Pilot 


, also stating © Airline Maintenance Operator -Pilot 
: Engineering © Aircraft or Engine 
Commercial Pilot Mechanic 
eer eee ee ee rere © Commercial Flight © Radio 
Instructor Com munications 
iosinivaasemeiae (ABE) C Weather Forecasting | 


C Instrument Technician ([ Women’s Instrument 
ee ecerccveccccceees 0 Airtine Pilot Technician 
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"l hear the wars practically over...back home !” 


ROBABLY it’s only natural for us here at 
home to feel that the war’s almost won, 
the way the good news has been pouring in. 
But the war’s not over for him—not by a 
long sight! And he’s just one of a few million 
or more that will stay over there until they 
finish the bloody mess. Or kill time for a 
few months—or years—in some hospital. 

What about you? 

This is no time to relax. No time to forget 
the unfinished business. It’s still your war, 
and it still costs a lot. 

So dig down deep this time. Dig down till 
it hurts, and get yourself a hundred-dollar 


Buy at least one extra $100 War Bond today ! 


ZIFF-DAVIS PUBLISHING COMPANY 


War Bond over and above any you now own 
—or are now purchasing. This 6th War Loan 
is every bit as important to our compiete 
and final Victory as was the first. 


Don’t “let George do it”—get yourself 
that added bond and help finish a magnifi- 
cent job right. The quicker you reach down 
deep, the better you do your job for war, 
the more you'll contribute to ending the 
fight. And the quicker they'll come back— 
the guys that can still be killed. 


After all, you’re safe and sound and home. 
That's worth another hundred-dollar bond to 


you, isnt ua? 





This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Adv ertising Council. 
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LET'S TALK ABOUT YOU 
IN POSTWAR AVIATION 


FLYING 


There's been a lot of loose talk about the future of aviation... 


expressed in percentages of cutbacks and estimates of 
expansion and general averages... 
of interest only as it applies to YOU. Where are you going 


but this broad picture is 


to look for a permanently profitable career in Aviation, and 
what can you do to make that place secure? 


1 | All this loose talk 
| pertains to the manu- 
facture of Aircraft. 
Let’s face the facts. 
The manufacture of 
Aircraft was a large 
business before the 
war, and when Peace 
comes, even with cut- 
backs, is expected to 
remain many times its pre-war size. So 
let’s talk first about overhauling and 
servicing all the private and commercial 
planes that will be flying after the war. 





That’s going to be the job for licensed 
A&E Mechanics, who will have oppor- 
tunities in a business that can expand 
as automobile or radio servicing grew 
following the first world war. 


A Maybe you'd rather 
a g——__—s- get into a specialized 
a field. In that case, 
9 € ec 6 fe @ think seriously about 
Ve maa sh e* aircraft instruments. 
A There will be MORE 
private and com- 
mercial planes flying, all using MORE 
instruments, including important devel- 
opments made during the war. There will 
be a need for many MORE instrument 
technicians, and relatively few men who 
are trained for these positions. 


Perhaps you want to 
~ be a business man in 
———— > aviation. It’s been 
he —— * officially estimated 

. that there will be 
nine to fifteen thousand new airports— 
and these will be managed and operated 
by business men who know aviation and 
Airport Management. It’s a field with an 
attractive combination of interests— 
another field for which Aero Tech 
offers specialized training. 








And above all, don’t 
discount the possi- 
bilities in Aeronau- 
tical Engineering. 
There will be a 
tremendous transition from military to 
commercial aircraft, and there will be 
corresponding opportunities for engi- 
neers who will work out these and other 
new developments yet to reach the draw- 
ing boards. The forward looking man 
today rea! izes that the DEVELOPMENT 
of aviation is still in its infancy. If your 
inclination is toward Engineering, let us 
show you how much more quickly you 
can learn it at Aero Tech than in the 
usual college courses. 


Suppose you want 
to keep on flying, 
but have been 
trained for a 
bombardier or tail 
gunner — jobs that go out of fashion in 
peace times. There’s a brand new job on 
many of the big transports — Flight 
Engineer — where your experience can 
help you learn the specialized duties 
of this essential officer. 
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It may be that flying 
: itself is the career 
ge you wish to follow, 

or you may choose 
to include flight training with other 
education. Aero Tech has equipment for 
all licenses, and advanced ratings — can 
give the advantages of actual airport 
Operations in connection with all courses. 


\\ 


As you can see, 
there is a wide 
choice in the 
careers to be available in postwar aviation, 
and each one offers attractive oppor- 
tunities for trained men. We want you 
to investigate the specialized training 
courses at AeroTech— each designed to 
fic men for specific careers in Aviation. 
Just check and sign the coupon and I'll 
see that you get complete information. 





PRESIDENT 


Approved by CAA for Aircraft and Engine 
echanics Training 


AERO INDUSTRIES TECHNICAL INSTITUTE 


5255 W. San Fernando Road, Los Angeles 26, Calif. 








AERO INDUSTRIES TECHNICAL INSTITUTE 
5255 W. San Fernando Road, Los Angeles 26, Calif. 


Gentlemen: Please send free bulletins, and data on courses checked: 


(C) Aircraft Mechanics 

(-) Instrument Technician 
(_) Aeronautical Engineering 
() Flight Engineer 


Nome 


(D Airport Management 
(_] Flying (all licenses) 
(jj Engine Mechanics 
() Dispatcher 





Street 





Zone 


City_ 





Civilian (1) 





In Service [] 





Veteran [} 
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(Continued from page 152) 

job, one will carry 50 to 60 passengers, 
the third will carry 68 passengers on 
short hauls. All three will cruise at 250 
m.p.h. The company is converting Lan- 
casters to transports as a stop-gap. Lan- 
casters carry 10 passengers at an average 
of 235 m.p.h., plus 4,000 pounds of mail... 

G. M. Williams, senior vice president 
of the Curtiss-Wright Corporation, is pre- 
dicting that aviation electronics and new 
de-icing methods, now being perfected 
for the military, hold the key to the all- 
weather transport plane and the long- 
sought airline goal of 100 per cent com- 
pletion of flight schedules. Recent 
quote from Gen. H. H. Arnold: “I do not 
want anybody to get the impression from 
anything I say that this war is won, or 
that I think we are going to have an 
easy time from now on in winning it... 
We still have a long way to go.” . Bs 
Bedell Monro, president of PCA, has an- 
nounced a re-employment policy for GI 
Joes returning to PCA which includes 
free transportation for service men from 
any point on the PCA system to Wash 
ington, D. C., payment by the airline for 
the former employee’s immediate ex- 
penses until he is on the payroll, and put- 








It’s Going to Be a Real Christmas 
for Everybody Getting and Building 


Cleveland Models 


“The Authentic Models the 
Men in the Services Buiid’’ 






B-29 SUPERFORTRESS 


00 


Span 2612 Semi-solid for swing 
circle flying 
Kit AuU-200 
MITCHELL B-25 


pan $5” 


set :*§” 


MARTIN MARAUDER B-26 
Span 483/44". ‘3” 
c-D MFM Kit 


SF-135 





DOUGLAS A-20 
HAVOC 


. $@50 
SB care Kit 8 
<\ pers 
af 1A = f 


$3.00 


sili m stang | P-S1 
Lightning P-38 $4 00 28. re 
3834”. Kit SF85 . 
P-61 BLACK WIDOW 









Span 36”. Industria! Train- om 
ing Mode!. 
Kit 7155 ° 


fo We Bae 








See your dealer first. If he n't 

Send Se supply y« , ¢ in ; 

for ing 20c extr for ft king nd 
Catalog postage 











CLEVELAND MODEL & SUPPLY CO. 
4508E4 LORAIN AVE. CLEVELAND. 2. OHIO. 








FLYING 


ting him on the payroll the day he re- 
ports to Washington headquarters, pro- 
vided he is willing and able to go to 
work. 

Civilian contractors for military pilot 
training are now operating at only 35 per 
cent of their wartime peaks and expect 
to be out of military flight training 100 
per cent on the day after victory in 
Europe, according to unofficial Washing- 
ton sources Webb Shadle, general 
counsel at the Civil Aeronautics Admin- 
istration, is returning to private practice 
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in Los Angeles, specializing in aviation 
law. Glen D. Woodmansee, assistant 
general counsel, has moved up to acting 
general counsel following Shadle’s depar- 
ture. . Victor G. Mellquist, formerly of 
ATC, has been appointed to the technical 
staff of the Aeronautical Chamber of 
Commerce of America. Formerly, Mell- 
quist was aerodynamics engineer in the 
Intercontinent Division of TWA, and held 
other engineering positions with TWA 
and Beech Ai:craft Corporation. 
—FRrReD HAMLIN 





The Outlook for 


Feeder Airlines 


(Continued from page 34 | 





operating pick-up service is that of an- 
other FAA member, All American Avia- 
tion, Inc., serving 114 towns in Pennsy]l- 
vania, West Virginia, Kentucky, New 
York, Ohio and Delaware. It has been 
functioning for over five years. 

At present, All American operates one 
round trip daily over three of the routes 
and two round trips daily over the other 
two. All American uses eight planes, six 

which are in daily operation with two 
held in reserve. They are standard Stin- 
Reliants. The crew consists of a 
pilot and a flight mechanic who operates 
the pickup gear. The pickup unit con- 
sists of an electrically-operated winch 
equipped with : 1 shock-absorbing device, 
a 100-foot rope, and a 15-foot pick-up 
arm, at the end of which a hook is posi- 
tioned before making a pick-up. Pick- 
ups are made at a speed ranging from 
110 to 140 mph. A em 
ployed by the company at each pick-up 
station. His duties include receiving and 
delivering the mail at the post office, and 
erecting and dismantling the ground 
equipment before and after pick-up con- 


son 


messenger is 


tacts. Regular broadcasts are made to 
the messenger in advance of each sched- 
ule 


All American flies from Pittsburgh to 
Huntington, W. Va., 332 miles; Pittsburgh 
to Huntington via another route, 309 
Pittsburgh to Jamestown, N. Y., 
178 miles; Pittsburgh to Williamsport, Pa., 
202 miles; and Pittsburgh to Philadelphia, 
381 miles. The volume of service has 
constantly expanded, growing from 175,- 
372 pounds of mail and express in 1941 
to 566,354 pounds in 1943. The amount 
of mail dispatched from pick-up points 
increased at a rate than the 
amount received there. 

The company contends that U. S. air- 
mail revenues exceed the amount of com- 
pensation paid to the carrier, submitting 
data showing that in August, 1943, the 
total revenue resulting to the Post Office 
Department amounted to $118,846, while 
the total mail compensation paid to All 
American in the month was $45,379 
Eliminating the number of pieces of mail 
dispatched at the terminal cities of Pitts- 
Philadelphia and Harrisburg, the 
company said the Post Office department 
received revenue amounting to $86,370 
All American’s current mail rate is 50.26 
cents per airplane flown on sched- 
ules designated by the Postmaster Gen- 
eral 

Many prospective feeder airlines have 
advanced the argument that all first class 


miles; 


greater 


same 


burgh 


mile 


mail should be dispatched by air when- 
ever its transportation would be expe- 
dited. They point out that first class mail 
nets the Post Office Department a tidy 
sum of revenue while other classes of 
mail are deficit operations. Hence, first 
class mail should be used to provide for 


the dispatch of such mail over airlines, 
and deficits in other services should be 
carried in greater part by the users of 


such services. 

The Postmaster 

“The flow of 
norma! trade channels, 
by the general pattern 
transportation system 
in air mail volume 
part, flow in 
will be absorbed by 
and larger aircraft 

“Undoubtedly, there are 
routes, and feeder 
ing wise selection 
tials indicate 
where possible 
transcends the 
expansion will have the 
Post Office Department 

“In contemplating the 
routes, it should be mind that 
motor transportation will be resumed 
after the war with increased emphasis 
This medium is adapted for short 
haul traffic and high in popular favor 
Supersedure by aircraft is not in im- 
mediate prospect. There will be few of 
the many proposals for local and feeder 
air service that will meet the searching 
tests of practicability and economy in 
competition with surface transportation 
having inherent advantages.” 

In its advance appraisal of feeder air- 
line proposals, the CAB has indicated the 
all-importance of economy of operation 
Less luxurious standards of service, 
smaller aircraft with a 
pilot, elimination of cabin attendants and 
meals and the reduction of intermediate 
station personnel are guides to this econ- 
omy. In line idea of keeping 
Government subsidies down, CAB exami- 
ners suggested a maximum mail pay rate 
for feeder pick-up operations of 25 cents 
per mile but CAB rejected the proposal 

Well aware of the importance of econ- 
omy, the Feeder Airlines Association has 
developed specifications for a potential 
‘Feederliner,” to operate at a minimum 
per mile cost. The specifications: land- 
ing and take-off runs limited to a maxi- 
mum of 1,000 feet: seating capacity 18-22 
passengers, at 200 pounds per passenger 


General replies: 

follows closely the 
long since covered 
of the present air 
Future increases 
will, for the most 
these same channels and 
additional schedules 


mail 


still potential 
service areas, await- 
where traffic poten- 

self-sufficiency, or 
benefit clearly 
Such wise 
support of the 


early 
public 


factor of cost. 


matter of feeder 
borne in 


well 


operation single 
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OF FLYERS IN THE AIR AS 
THOROUGHLY TRAINED 
WAR PILOTS .. . NOW— 





































































































You Name IT...Embry-Riddle HAS IT! 


Of course you'll want to fly in the peacetime years just ahead. You'll want to fly for business or pleasure—or both. 
You'll want to hurdle the barriers of time and distance—to go places and see things as you've never done before. And 
right now is the ideal time to get the flying instruction which will make it all possible. 


Whether you want to fly a seaplane or land plane—whether you're starting from scratch or want to build up your 
flying time or rating—whether you want to enroll on a full course basis or by the hour—Embry-Riddle offers instruction 
and facilities “tailor-made” for your individual requirements. Instrument flying and link training are likewise available. 


Remember, no matter what your choice, you'll get the same type of thorough training which Embry-Riddle has been 
giving to thousands of our Army flyers. And can you imagine a more glorious place to get your flying training than in 
beautiful Miami? Mail the coupon today and let us give you the complete story 


COMPLETE TECHNICAL COURSES AVAILABLE 
FOR THOSE WHO WANT A GROUND CAREER 
IN AVIATION 


There are years of unlimited opportunity ahead 
for those who are trained specialists in the lead- 
ing branches of Aviation. Embry-Riddle offers = 
unusually comprehensive courses in Aircraft} (7° ~~~ ~~ ~~~ ~~ SS ee | 





SCHOOL OF AVIATION 


MIAMI 30, FLORIDA 








Mechanics, Aircraft Engine Mechanics and Radio. | Deen of Basettenentn, _— yore cond infoomation . 
h if é aa ood i | about aviation training at Embry-Riddle. 

Mark the coupon if you're interes in OM@ OF | Fight Training 5 teitniitiiaiin | 
more of these specialist courses. | © Aircraft Mechanic Course DC Master Instrument Course | 
| UO Aircraft Engine Mechanic Course (CD Link Trainer Course ; 

tmbry-Riddle’s Aircraft and Engine Overhau Facilities, previ- DRUNS ccicccsctcecs 6éeeuseeneseuneas ABD. 4:6468 004 l 
ously devoted 100 to war work, are now available for | | 
civilian assignments. This department is completely equipped DS PRIN ccccnnccssned Des eeebssebste ic otic cckeess | 
to handle overhav! and repair work on airplanes. engines | | 
and instruments. SEAR 00csh0000e0dsn0neoeeesneeress a 
ee em ema aw as eee arenes oo ewes er www eww ewes 
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including baggage; a space or a rack so 
that each passenger will handle his own 
baggage; all metal construction with high 
wing design to permit greater visibility 
for both pilots and passengers; two en- 
gines; complete instrument and night fly- 
ing equipment and full feathering pro- 
pellers; retractable, tricycle landing gear; 
rugged landing gear and braking system 
and oversized tires because of numerous 
stops; cruising speed of 170 m.p.h., with 
2 range of 500 miles; cargo capacity, 2,000 
pounds; maximum performance at 500 to 
1,000 feet with complete maneuverability 
and control at 80 miles per hour or less; 
1ir-conditioning, individual reading lights, 
ventilators and co-pilot buttons; chemical 
and wash stand; drinking water 
provisions; under-tank refueling system, 
retractable passenger steps and eight bins 
under the floor with outside self-locking 


toilet 
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doors for small mail and express pack- 
ages destined for separate points enroute; 
gliding angle at 7 to 1. 

The CAB has heard a great mass of tes- 


timony concerning feeder airlines and 
proposes to hear more before it gets 
around to awarding certificates, recog- 


nizing that a short-haul, local service with 
aircraft will be largely an experiment 
However, CAB concedes that “the chal- 
lenge exists” and there is great eagerness 
on the part of the proponents of feeder 
airlines to accept it. In the same spirit 
the CAB proposes to translate into results 
of experience what are now plans and 
estimates. Tentatively, it plans to select 
proposed operations which show a justi- 
fiable expectation of success at a reason- 
able cost to the Government and grant 
certificates for three years to judge the 
potentialities of such service. END 





Cost-Planning the Lightplane 


(Continued from page 68) 





been expended on this problem in the 
past 

Fundamentally there is little difference 
end result between investment in 
labor You can invest little in 
tooling and have high direct labor cost 
yr you can gamble on sales volume and 
invest a good deal in tooling. Ideally, 
should be a point of diminishing 
tooling investment for each 


in the 


| 
yr tooling 


there 
returns on 
forecast of model sales 

In general, the designer can exercise 
2 large measure of control over the basic 
tools and dies necessary to produce a job 
A reduction in the number of attaching 
points, the substitution of a developable 
sheet for a compound curved sheet, o1 
the elimination of welding or close toler- 
will thousands of 
lars in tooling without increasing di- 


ance machining save 





rect labor cost 

Design can also control direct labor to 
both in fabrication 
goal to 


ery iarge extent, 
und assembly. In 
strive for is a reduction in the number 


essence, the 


erations by designing parts suitable for 
presses or other produc- 
tion equipment and for assembly by auto- 
matic riveters, spotwelders, etc. The men 
must throw away their mallets and weld- 
ing rods and start tending machines. 
Given the outward contour and dimen- 
sions of an aileron, for example, and cer- 
1 weight and stress limitations, there 
ire theoretically an infinite number of 
that aileron. The de- 
signer can pick his material, can deter- 
mine the number of different parts, and 
an design the job so it is easy to tool 
and has potentially few labor hours. He 
not limited to conventional 
designs used in the As is true of 
creative endeavor, however, his 
chances of at the cheapest de- 
sign the first try are practically nil. 

To achieve efficient cost planning, the 
basic program could 


fabrication on 





ways to de-ign 


is, above all, 
past 
any 
arriving 


following five-step 
be adopted: 

1. Educate the designer on every cost 
factor affected by design (material costs, 
labor costs, tooling costs). 

2. Give him (a) a manual of summar- 
ized material and purchased parts costs 


for ready reference; (b) a check list to 
use in avoiding bad practices which in- 
crease labor or tooling. 

3. Give his initial drawings construc- 
tive criticism by a group of key manu- 
facturing men. 

4. Provide a consulting group in the 
engineering department which is capable 
of accurately estimating standard cost on 
each design. The designer may then 
check one idea against another and, by 
analyzing the good features of each, ar- 
rive at a combination design that will be 
as close as possible to the ideal. Remove 
the personal opinion factor and substitute 
facts. 

5. Set up a goal in cost per pound for 
him to try to meet, allocating a definite 
ceiling price to each major assembly in 
the plane based on initial forecasts of 
what can be done. 

In the past, it has been customary for 
the decisions as to which is cheaper of 
two alternative designs to be made by 
one of the supervisory engineers, with 
possibly some consultation with the man- 
ufacturing personnel and tooling men 
This presupposed that the men making 
these decisions were capable of apprais- 
ing all the direct cost factors by glancing 
over the drawing, and through seasoned 
judgment could arrive at accurate cost 
conclusions. Obviously, a more accurate 
answer can be obtained by a systematic 
cost analysis based on accumulated fac- 
tual data. 

Before the relative costs of alternate 
designs can be analyzed with any degree 
of accuracy, it is absolutely essential that 
the following basic information be com- 
piled. 

1. Basic standard time study data for 
every type of aircraft operation. 

2. Basic tool cost estimating data. 

3. Material and purchased parts cost 

As the contour and dimensions of each 
major component of the airplane are de- 
termined, a design study is made of each 
A design study involves a brief check of 
six or eight ways of designing the assem- 
bly and finally the boiling down of the 
various possible ways to the two most 
likely designs. This process of elimina- 
tion is aided by rough cost analysis work 
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bers, this car may be obtained 
This is only one of the many ways in which AOPA takes care of its members. For this 
non-profit organization—the “automobile club of the air’’—serves, exclusively, the non- 


scheduled pilet in promoting more useful, safer, less expensive and more enjoyable flying. 


Other AOPA services, free to its members, are: 








+ A TWA—AOPA special service card which assures members % The ‘AOPA” Pilot, bound into the special AOPA edition of Flying 
of fuel, oil, maintenance, repair service, storage facilities, and magazine. The “‘AOPA” Pilot contains important information for 
other services at most TWA airports throughout the country AOPA bers. By combining it with the most widely read 

+ AOPA Washington Newsletter, bulletined to on — — in the Le ore 
ever there is particularly vital news affecting private pilots esewed of complete coverage of the eviation 
and aircraft owners. % Distinctive AOPA pilot wings, emblems for your car and plane, 


% Free services of AOPA's Washington staff for personal problems, identification end membership cord. 


licenses, regulations, legal tangles, plane sales and purchases, 
documents, militery rules, employment, etc. 





If you have soloed, you are eligible for membership in 
the AOPA. Take this opportunity to join hands with 





AIRCRAFT OWNERS AND PILOTS ASSOCIATION 


your brothers in the air in the cause of good fellowship National Headquarters, Dept. F145 
and mutual promotion of better flying conditions for 1003 K Street NW. 
i . 4 , Washington, D. C. 
private pilots. The membership fee of $5 per year is Peeper ee NE a a 
small in comparison with the services, contacts and "hereby apply for membership in AOPA. 


Enclosed find check or money order for $5.00 
pleasure you will receive from AOPA. Mail the coupon 


foday. Please Print 


AO PA 


AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
NATIONAL HEADQUARTERS 4 1003 K STREET NW WASHINGTON I, D. C. 
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on TAYLORCRAFT 


“Standard equipment’’ means approval by 
factory engineers and test pilots. That is 
your best guarantee of quality and performance 
when buying a replacement propeller. 


Prompt repair service now available. 
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Adjacent to Lancaster Municipal Airport, 
Lancaster, Pennsylvania—West Coast 
Branch, Glendale, California 
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ONAN ELECTRIC GENERATING PLANTS 
provide power for many applications 
in the aviation industry. Available in 
6S models including Airborne, light 
weight, compact types. Powered by 
Onan-built gasoline engines, they are 
of compact, single-unit design. For 
heavy duty service, stationary or mo 
bile. 

Models range from 350 to 35,000 
watts. A.C. types from 115 to 660 volts; 
50, 60, 180 cycles, single or three- 
phase; 400, 500 and 800 cycle, single 
phase; also special frequencies. D.C 
types range from 6 to 4000 volts. Dua! 
voltage types available. Write for en- 
i ri assist or detailed litera 
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The two best designs on a given assem- 
bly are laid out and drawn up in enough 
detail so that necessary dimensions for 
cost analysis are available. These alter- 
native designs are checked against a 
check list and revised so that they violate 
as few fundamental cost rules as possible. 
They are next submitted to a “design 
audit committee” composed of six depart- 
ment heads including the works manager, 
chief tool engineer, chief industrial engi- 
neer, chief of materials, chief engineer, 
and chief inspector. The committee does 
one of the following: 

1. Accepts the design study as the ba- 
sis for running a detailed comparative 
cost analysis. 

2. Sends the study back to engineer- 
ing to correct certain phases of one or 
both versions of the design or to draw up 
another alternative design to be pre- 
sented at a future meeting. 

Stationed in the engineering depart- 
ment is a cost analysis group which acts 
in a consulting capacity on comparative 
It is composed of engineers who 
are responsible for a complete cost analy- 
sis of all studies passed by the audit com- 
mittee 

From the original estimate of ceiling 
costs on each assembly through the de- 
sign study and cost analysis stage down 
to the final determination of standard 
cost, information is kept on file by groups 
and sub-groups. This information can be 
used for setting up spares prices in ad- 
vance, determining selling cost, figuring 
machine loads, assembly area and jig re- 
quirements. 

The figures shown in the example be- 
low are typical of the type of information 
gained by cost analysis work in design 

The following example involves two de- 
signs of wing flaps for a light fabric-cov- 
ered plane. Design A includes a steel 
tube spar with welded horns and brack- 
ets to which ribs of 24ST alclad are riv- 
eted. Flap frame is fabric-covered, the 
fabric being laced to the ribs. 


costs 
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Design B is built up of an’ aluminum 
spar riveted to a D-type leading edge 
with aluminum ribs riveted in place along 
the spar. Trailing edge and fabric cover 
are the same on both jobs. 


FLAP COMPARISON SUMMARY, ASSUMING SALES OF 


5,000 PLANES 














Std Std Std Tot 
| Labor Mat | Tool Direct 
Cost | Cost Cost Cost 
Design A.. $7.94 $3.64 $4.60 $16.28 
Welded Steel 
Design B.. $6.10 $3.80 $4.15 





| Saving per flap 
Saving per set 
Saving for 5,000 planes $23,000 











Frequently one design will involve 
heavy tool cost and will be more expen- 
sive for low production but will under- 
cut the cost of the other design as vol- 
ume increases. In this type of compari- 
son it is well to calculate the cross-over 
point where the two designs are of equal 
cost to see how this compares with the 
sales forecast for, say, a three-year period. 

Any standard cost comparisons which 
are made for production quantities below 
1,000 may give a distorted answer if the 
labor in one version of the design is 
higher than the other. The reason for 
this is that the efficiency realized against 
the standard on a day work basis is dis- 
proportionately low during the early 
stages of production. In such cases it 
would be advisable to convert standard 
labor cost to actual by using the learning 
curve. An example of this method fol- 
lows for a design study on a par with a 
sales expectancy of 300 units. 


Sid. 

















| Std. ) Std. | tora | Best 
Labor | Mat. | Tools | . Design 
Design A| $ 4.00 | $5.00 $5.00 | $14.00 
Design B| $ 8.00 | $3.00 | $2.00 | $13.00 B 
Act Std Std Tools Best 
Labor | Mat. Tools Jesigns 
Design A| $10.00 | $5.00 | $5.00 A 





Design B} $20.00 | $3.00 $2.00 


(Continued on page 162) 
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RATE: 8c PER WORD 





FIRST 15 WORDS $1.00 








AIRPLANES FOR SALE 





BOWLUS Sailplane, $100 with trailer; Travelair 
3-place biplane, $125; Curtiss Robin, $175; Aer- 
onea, $290; Waco-10, wings damaged, $100. Send 
25¢ catalogue listing these and hundreds of other 
war-bargains located everywhere, some probably 
near you. Used Aircraft Directory, Athens, Ohio. 
GOVERNMENT war surplus airplanes now being 
sold. Do you know where to buy? List of over 70 
government agencies, sales centers and depots for 
$1.50. Surplus, Box 544, Denver, Colo. 
USED Airplanes Bargains at give-a-way 
prices. Ready to fly Complete list—20c for 
mailing Aero- Trader, Adams, Mass. 

STINSON "Voyager, 90F engine, 1942 model, two- 
vay RCA radio, blind flying instruments, genera- 
tor, starter, extra gas tanks. Will take approxi- 
mately $1000 less than ceiling. Ed Bartholomew, 
8242 Travelair, Houston, Texas. 








AIRPLANES WANTED 





WANTED—Seaplane pontoons 
toute 3, Belleville, Ill 


Vernon S. Heim, 





AVIATION SUPPLIES 





NEW Tires :—Factory Stocks—Our Specials 6.00x6 
non-skid, 7.00x4, 8.00x4, strictly first, 4-ply, 
$11.75 Tubes, $3.25 All sizes stocked 6.50x10, 
7.50x10, 8.50x10 regular. 8.00-10.00 Smooth Con- 
tour Tailwheels. 6x2 Solid Tailwheels, $1.45. Low- 
est prices Immediate deliveries New reliable 
merchandise. Sensenich Propellers. B.G. & Cham- 
pion Spark Plugs. Storage Batteries. Shockcord 
Rings Windshield Pyralir Scott Tailwheel As- 
semblies Bob Trader Aero Supply, Municipal 
Airport, Pittsburgh, Pa 

FOR SALE By Bids. To be sold either as one unit 
r in two units—Instruments as one and Radio 
Equipment as another. Submit bid at first writing 
Used Instruments: Ammeter: Mod. 606-14; Wes- 
ton Directional Gyro; Sperry Air Speed Indicator: 
Mod. 157-06; Kollsman Rate of Climb Indicator: 
Mod. A374B; Pioneer Bank & Turn Indicator: 
Mod. 1700-1A-Bl Pioneer Sensitive Altimeter: 
Mod. 1760-1; Kollsman Suction Gauge: Mod. 97- 
02; Kollsman Time Air Master Recorder Compass: 
Mod. 132; Kollsman Tachometer Indicator : Mod. 
347 ; Pioneer Manifold Press. Gauge: AW2-% -140; 
U.S. Gauge Co. Oil Pre ssure ge: AD6284; Pio- 
neer Oil Temp. Gauge 3 Cyl. Temp. Ind 

Mod. 602-2-Weston. U sed. Radio Equipment: 3 ea. 
Fixed Antenna (flat top) 1 ea. RCA Receiver, 
AVR-7-C; 1 ea. RCA-AVR-7-C Control Unit; 1 ea. 
RCA-AVR-7H Receiver; 1 ea. RCA-AVR-7H Con- 
trol Unit; 1 ea. RCA-AVT Transmitter ; 1 ea. RCA- 
AVT Control Unit; 1 ea. RCA-AVA-16 Crystal 
3105 K¢ 1 ea. RCA Loop Antenna AVA-56-A; 1 
ea. RCA Featherweight Phones; 1 ea. Brandes 
Phones; 1 ea. WE 631 B Microphones; Radio Li- 
cense File No. T-115182. Call KHCSA, Jan. 16, 
1943-April 1, 1944. 3105-6210-2870KC. In work- 
ing condition at time of removal from Stinson 
plane. Write: Panagra, P.O. 151, Miami Springs, 
Fla. 


BRAND New Lunkenheimer Primers (single en- 
gine), list $7.50. Your profit sharing price, $2.25, 
ten or more, $1.75 each Plenty used parts for 
Aeronca Pipers, Interstates, Taylorcrafts, Fair- 
childs, Porterfields, Waco UPF7s, others. Aero 
Parts Supply, Municipal Airport, Houston, Texas 


AVIATION EQUIPMENT 















FLYING Jackets, limited quantity, new B3 Army 
type leather, sheep skin lined, zippered, $32.95; 
A3 Trousers to match, $40.00; B2 Army type 
leather, sheep skin lined, long visored caps, $3.75. 


Sun Dodger’ khaki twill, long visored caps, 
$1.15. Flying Gloves, A 10 Army type; goatskin 
one finger mitten type with warm lamb lining, 
$10.00. State size. Flying Equipment Sales Co., 





1643 W. Wolfram St., Chicago 13, Il. | 
E-6B ARMY Type Navigational Computer with In- 











structions (leather case), $10.00; New Improved 
Cox & Stevens Navigation Computer in metal case 
with Instructions, $35.00; New Dalton D-4 Air 
Force Type Cor it black faced (fluorescent), 
¢2 00: Weems Mark II Navigation Plotter, $2.00; 


Sextant, $230 (Free 





Link Aircraft (Bubble T 
Aviation Folder) P merican Navigation Serv- 
ice 12021 Ventura Blvd N. Hollywood, d, Calif. 
SUMMER Flying Cap Nationally known “Sun 
Dodger” long visor, twill, ventilated, $1.15; A2 
Army type leather Flying Jackets (cloth lined), 
zippered, elastic-knit wa nd and cuffs, $15.00; 
Flying Suits, 16 oz wool gabardine, two way zip- 









per, olive green, Army & Navy, $25 00, or same 
suit in khaki poplin, $18.75; Army regulation 
Field Jacket, khaki poplin, $8.50 
ment Sales Co., 1643 Wolfram 


Flying Equip- 
t., Chicago 13, Il. 


AIR CORPS Squadron Insignias; for collectors 
and made to order Prices and details, 10c. 
Hobbyguild. G-35 West 32nd St New York 





LOOK—24 Hour Watch Dial fits any watch 1 
minute to apply. 5c each—2 for 25c. Send cash 
to E. A. Gallegos, P. O. Box 2016, Dept. 1, Hol- 
lywood Station, Los Angeles 28, Calif. 


PATENTS 
PATENT Particulars and Blanks Free: Sterling 


Buck, F, 637 North Ave., Baltimore 17, Md. Gov- 
ernment-Registered Patent Attorney 37 years. 











PATENT your Good Ideas! Send me your simple 
sketch or model. Free confidential advice—tit- 
erature. Z. Polachek, Registered Patent Attorney 
Engineer 1234 Broadway New York € ity 


PATENT Protection. Information and Invention 
Record Free. Randolph & Beavers, 372 Columbian 
Bldg., Washington, D. C. 


P ATENTS Secured. Two valuable booklets — sent 














free. Write immediate Victor J. Evans & Co.. 
948-A Merlin Bidg., Gasneun 6, 
INSTRUCTION 





COMMERCIAL PILOTS — Airlines and A.T.C. 
need you—prepare with us for your Commercial 
rating. Regular Commercial Course $75.00 In- 
strument Rating Course $50.00. Pan American 
Navigation Service, 12021 Ventura Bivd., N. Hol 
lywood, Calif. 


BUILD your own BG 6 Utility or BG 8 Two-place 
Sailplane from government certificated plans. Send 
10 cents for illustrated circular. Briegleb Aircraft 
Company, Van Nuys, Calif. 








PASS CAA examinations after few days’ ” prac- 
tice. Best pilots use genuine CPT-WTS practice 
exam. sheets Complete set with instructions, 
$5.50. Satisfaction guaranteed. Joseph Jayko 
Aero-Inst., Adams, Mass. 


METEOROL OG Y—Navigation ~ Simplified New— 
Quick—Different. Veteran Instructor’s proved easy 
method by correspondence Pay as you learn. 
Constant supervision. Write for particulars. 
Mic higan School of Aviation, Detroit City Airport, 
Detroit 5, Michigan. 


PSYC HOLOG Y That Works, developed fast, Crea- 
tive minds; unfolds your Rich, Creative Ability: 
finds the Real You and Real Opportunities. Dr. 
Tibolt, 27F 185 Godfrey, Philadelphia 20 











G-I BILL of Rights This is to announce that we 
are an approved school under G-I Bill of Rights 
program. You are entitled to select your school 
If you desire a career in Aviation or Celestial Air 
Navigation, make your application now Pan 
American Navigation Service, 12021 Ventura 
Bivd., N. Hollywood, Calif. 


WE Guarantee . that you will pass the written 
examination for your pilot’s license, before we get 
through with you. It will not cost you a fortune 
either Free details. Jos. Jayko Aeronautical 
Inst., Adams, Mass. “Every Student a Licensed 
Pilot.” 











HELP WANTED 


AIRPORT Manager Wanted Experienced man 
wanted to take over all operations of municipal 
airport in mid-western city of 50,000 population. 
State qualifications, financial status, references, 
what equipment you have, etc. Reply immediately 
Box 239, % > Flying. 


WAN TED: Man experienced — in overhaul and 
maintenance of hydromatic and electric propellers 
to organize and head Propeller Department Ex- 
cellent post-war future. Los Angeles Area. Write 
full experience and salary desired Box 242, % 
Flying. 

WANTED: Man experienced in overhaul and test- 
ing of airplane flight and engine instruments to 
organize and head Instrument Department. Excel- 
lent post-war future. Los Angeles Area. Write 
full experience and salary desired. Box 243, % 
Flying. 








SITUATIONS WANTED 





EXPERIENCED Naval Aviator desires position 
with future 4 yrs. university training in Aero 
Eng. and 8 yrs. of flying with the Navy, 1 yr. in 
combat Hold C.A.A. Cert. 0-3000 hp. land and 
sea. Available immediately Will consider exec- 
utive position Box 240, % Flying. 








INSTRUMENT Pilot. desires position “with concern 
as pilot or instructor. Commercial license, instru- 
ment, instructor, 0-330 land and sea horsepower 
ratings. Age 24. Draft exempt Box 241, % 
Flying 





MISCELLANEOUS 





HAVING Car Trouble? Used, guaranteed auto, 
truck parts. Save money. Transmission special- 
ists. Describe needs; immediate reply Victory. 
2439L Gunnison, Chicago 2! 25. 








SUP ERWAX preserves, waterproofs ¢ canvas, r rope. 
leather. Waxes skis. Finishes wood. Prevents 
rust. 1% pounds (Gallon size Concentrated), 
$1.00. Superwax, Box 1492-F, Milwaukee 1, Wis. 


EVERY Picture An Enlargement 8 sparkling 
deckle-edge Enlargements and roll developed 25c 
coin; 116 size or smaller; enlarge reprints 3c 
Enlarge Photo, Box 791N, Boston, Mass 
WANTED, films and photos of Curtiss Jenny ‘air- 
planes, also of all types of airplanes and crashes, 
Casimer Pawlak, 3799 E. 54th St., Cleveland 5, 
Ohio. 

FREE. Join the “Eagle Club” for particulars 
Write H. Grablowski, 6210 Huber, Detroit 11, Mich 
PROFESSIONAL Midget Racer, Ace 4-cylinder 
motor, $65; Factory Motorscooters, $45 up; mo- 
torcycles, $30 up; gasoline engines, $5 up; unra- 
tioned balloon tires, $1.75 to $6.50, mailorder only 
Send 25c for big War-Bargain Directory Number 


», just out, _ Midget Motors Directory, Athens, 0. 


HUNDREDS of Photographs, Warplanes World 
War I and II. Also Pioneer Aeroplanes. Aviation 
Books new and use from 1900 to present day. Send 
25c for Fascinating Illustrated Catalog F and 
Sample Photo to Airbooks, P. O. 958, New 
Rochelle, New York 

UNITED States approvals ¢ com plete “coverage fine 
quality, attractive prices. Seminole Stamps, Box 
436, Coconut Grove, Florida. 











AIRP LANE P hotographs—5 sce eac ach Real snap- 
shots, 2%x4% size. Send 10c for “Hellcat” photo 
and list of 3,000 views Henry Clark, 147-28 90th 
Ave., Jamaica 2, 





BUSINESS OPPORTUNITIES 





JOHN Bull Calls Uncle Sam. On behalf of a syn- 
dicate of British Aircraft Technicians I invite 
American Manufacturers and Distributors of Ultra 
Light Aircraft equipment to negotiate with us im- 
mediately for Post War Trading. We shall require 
supplies of every type of component for aeroplanes 
under the 50 H.P. Class—Engines—Props.—Instru 
ments—Radio and every imaginable fitting and ac- 
cessory. We shall want technical and instructional 
books, flying clothing and so on. Complete gliders 
and sailplanes—approved designs for amateur con- 
structed aeroplanes—all these sort of things will 
be in demand here. We are prepared to act as 
your agents if you so desire. Executives are re- 
quested therefore to write to me direct submitting 
comprehensive details of their proposals. All such 
communications will be treated with the utmost 
confidence. Let us hear from you America. G. A 
Chamberlain, 86, Mildred Ave., Hayes, Middlesex, 
England. 





BOOKS 


AIRCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina 
tions. Prepare for your rating. Only $3.00, post- 
paid or -D. Quiz System, 12021 Ventura 
Blvd., N. Hollywood, Calif. 


FLIGHT Instructor, with new “Multiple Choice 
Typical Examinations.” Load Factor problems 
with solutions. Important information you must 
know. Only $3.00, postpaid or C.0.D. Quiz Sys- 
tem, 12021 Ventura Bivd., N. Hollywood, Calif 


COMMERCIAL and Private Pilots New typicai 
‘Multiple Choice” examinations are included in 
“Aeronauticai Training” just published; only 
$3.00 postpaid or C.0.D Quiz System, 12021 
Ventura Bivd., N. Hollywood, Calif 
PARACHUTE TECHNICIAN (New) by Charles A 
Zweng, U. 8. Cert. Instructor. First of its kind— 
written to prepare applicants for rigger’s certifi 
cate of Competency. A basic text illustrated 
Typical “Multiple Choice Examinations” included 
DeLuxe Blue & Gold binding, only $3.00 Pan 
American Navigation Service, 12021 Ventura 
Bivd., N. Hollywood, Calif. 




















GROUND Instructors At last, what you have 
needed These three books prepare you for all 
ratings: “Ground Instructor,” a basic text, $3.00 
“Ground Instructor Rating,” all in multiple choice 
form, necessary to prepare you for the govern- 
ment test, $3.00 “Air Navigation Note Book” 
with Dept. of Commerce Navigation Plotter De- 
Luxe, $4.00. Quiz System, 12021 Ventura Bivd., 
N. Hollywood, Calif 


CONTINUED ON NEXT PAGE 
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CLASSIFIED—Cont'd 





PRACTICAL MANUAL OF THE } COMPUTER 
(New) by Alian C. Zweng, T Instr. P 
American Navigation Service Del 

handsomely bound. More than 40 

trated and explained $2.00 postr i or €.0.D 
Aviation Publishers, 12021 V 

Hollywood, Calif 

“AIRCRAFT Hydraulic Systems y I Ww. M 
Donough Design-Theory-Operation A specia 


ized branch of aeronautics for students, m 
ies, engineers, draftsmen, training schools. 1 
ing and maintenance of commercial! and military 


est 





hydraulic installations treated fully $2.50. Air 
craft Specialties, 134 So Waller Ave ¢ ’ 4 
Tilinois 

QUALIFY as Airplane & Engine Mecha 044 
texts prepare you for A & E rating icense} 
exam. Covers all phases required mechanical 


Regulations 
Aeronautical 


work, diagrams and latest Civil Air 
Author holds A & E Certificate plus 


Engineering Degree. Aircraft text $1.50. Engine 
text $1.50 Combination $2.50 Postpaid or 
con Flight Press. Box 101-A. Edwardsville 
Tilinois 

BACK-DATED magazines, Foreign, d t r 
Catalog 10c (refunded) Cicerone’s 862 if 
Ave New York 17, N. ¥ 


AIRLINE Transport Pilot Rating, by Zweng 


new book, first of its kind—prepar 

Airline Transport Pilot Rating. T 1 I 
tions included $4.00 postpaid or C.0.D 
American Navigation Service D F -( 2 


Ventura Blvd., N. Hollywood, ¢ 








METEOROLOGY — Navigation Simplif New 
Quick—Different. Veteran ructor r 
method by correspondence. Pa ‘ ( 
stant supervision. Write for part M g 
School of Aviation, Detroit City Air r I) 
Mich 

JUST Published—<Aircraft Me i 
simplified, tabulated « t 

rials, methods, procedure 

aircraft surfaces and str g 
illustrations, covering Alu \ S 
and Alloys, Bending Metal ~ F 
Complete Aviation Nomencl r M 
dustrial Drafting Terms r ~ W 
Hand Metalwork Woodw 

Protective ¢ AN I 

leading field publicatior 

rangement for quick, easy 

—only $2.75, postpaid by 

to order-money-back guar ’ 4 


Press, Duroc Bldg., 
MUSHROOMS Grown in B 
Spawn $1.00 G 
Manitoba 





CORRESPONDENCE Courses and self-instr 
used 























books, slightly Sold, rented. ex g 
All subjects. Satisfaction guaranteed. Cast aid 
for used courses. Complete information and 
page illustrated bargain c g FREE Write 
Nelson Company, Dept. 2-17, Chicago 4, Ml 
THE Life Story of Miss Alverr ~ 
Sabbs, Stars of the Dare-Dey Cir : 
illustrated over 50 Authent P \ 
Premier Stunt-Man and W ul 

amusing Style their amazing 

ences in original stunts. M Ss ( 
cus and Carnivals! Bull Fig 

ing a motorcycle instead of 

Crashes, balloor aut nd 

motordrome and globe of dé g 

cycles! Send $1.00 Mone; rder t Q 
4abbs, 25 Opera PIl., Cincinnati 1 ) 

thrilling book will be sent r PERSO 
autographed to you! 

CIVILIAN flying opening uy 0 g 

ing Club” tells how to start a ¢ ‘i ng 
ness without capital How g 
ness; where to buy Gove 

for little cash iluable t 

formerly with C. $1.00 br 

turn mail. Satis tion g M 

Pub. Co., Gladst N. J 

STUDENTS—of M 
preparing for CA é 4 

Mechanic’s Quest 

multiple-choice q r . \ 

ing; Hydrauli g 4 

Fabric, Dopeing Propel g 

tion ; Carburetior Power Plar ( 4 
lations 200 questions or f 

jects Each question with five 

Answer keys r ided s 

slightly higher Paxon P 

Lawrence, Kans 

PRIVATE, Commer I I 

with “Bart’s Aero Qu I D I 

Test yourself grade yourself ( 

50% discount six or more I I I 
book” thick, but at 1 S 

type flying, and a lifetime f I 

white ledger paper, $2.56 vi 

Aero Parts Supply, M 

Texas 
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( Continued from page 160) 


It might be noted in conclusion that the 


cost planning procedure described in this 
paper has been developed to insure a 
ple, easy-to-build airplane. This is 
the first step, however, toward ulti- 
te achievement of the low cost goal 
The money saved by good basic design 
1 easily be thrown away by a number 
mon blunders in the steps that fol- 

W few of these are listed 





1. Sub-contracting a “price advise” 


on 

cost-plus basis without any assurance 

keeping within the bounds of ceiling 
f 


set up for the part or assembly in- 


ived 

2. Faulty labor control and hiring 
without using learning curves and the 
schedule to determine number of em- 


This is probably the most 
I 3 
utilization 


lloyees needed 
labor 


frequent cause of poor 
and low efficiency 
Farming out tool work without a 


ximum limitation on each tool’s cost. 

4. Uncontrolled overhead with no type 
f variable budget control or other means 

keeping overhead costs in line with 
ost 


in 


up-to-date standard 
Jart SO that progress 


charted, measured 


5. Lack of 


1 
eacn 





6. Lack of sufficient work and time- 
idy 


ethods 


the shop to see tnat 
data 


aes 1 
workers who 


rollow-up In 
yn which standard time 
aside by 
it “the hard way.” 
costs resuiting [rom 
and lack of 


handling equipment 


iayout preposl 


jigs and fixtures 


loading time. 
nt incentive to keep 
ntendents cost 
mm ary will briefly re- 





eps in cost planning 





e post-war small plane 
Gather the data necessary to meas- 
l osts ol given design, (a) mate- 
3 st manual D) basic time data 
lal, (c) tool estimating manual 
2. Establish a cost analysis group in 


the engineering department familiar with 


the above aids and experienced in t 


JUI- 
ing, methods, and manufacturing 
3. Establish a goal or “ceiling cost” on 
ch component on the basis of weight 
and past experience with similar parts 
studies of each com- 


4. Make design 














nent in the plane, reviewing a number 
I de the best two are found 
5 Submit best des to a group ol! 
inufactu g men tor constructive 
Mak letailed st analysis 1 eacl 
peting desigr 1etermining which 1 
eape and € mmending improve 
i ( pare estim: eda cost per pound 
witl nilar part ade in the past to 

whether unit st seems U ine wl 

est erience 

re) w up t ee that low cos dea 
liit to the plane are used througlt € 
tooling and manufacturing phases of pro- 
juction so that cost planning has ade- 
late [ollowup In cost achievement END 





January, 1945 














STATEMENT OF THE OWN.- 
ERSHIP, MANAGEMENT, CIR- 
CULATION, ETC., REQUIRED 
BY THE ACTS OF CONGRESS 


OF AUGUST 


State of Ili 


County 


Before 


State anc 
peared A 
sworn 


he is the 





management (and if a 

lation), ete., of the af 
the date shown in the 

by the Act of August 
t *t of March 
Postal Law 











n the reverse of tl form, to wit: 

1. That the name and addresses of the 
publisher, editor ging editor, and busi 
ness Managers are 

Publisher, W: B. Ziff, 540 N. Michigan 
Ave Chicago, Ill Editor, B. G. Davis, 540 
N Michiga Managing 
Editor, Max n Ave 
( hicago T Pul- 
len, 540 [il 

2. That y a cor- 

tior be Stated 

also ie Names 
iddresses id 

ng one per yunt of 

stock If no wned i corporation, the 

! es and ir t the individual own- 
t ist be give If 1 by a firm, cor 

il r ther ted concerr t 
name and addre s those of each in 
i jual memi e given.) 

Put ( 10 N. Mich. Ave 
B. G. D 10 N. Mich. Ave 
W. B. Ziff Co., 540 N. Mict 
g ll S. Davis, 540 N. Mich 
Ave., Chit Ill Ww B. Ziff, 540 N. Mict 
Ave ci o, lll A. Ziff, 540 N. Mich. Av 
Cl ag lil 

> Nat the KI A I le rs rig pees 
and other sec Ider wning or holding 
1 per cent é tot amount of bond 

rig r the ‘ es are If tl 
ire none ( N € 

4. That th Ww graphs next above, g 

g the name ct wners, stockholde 
and security hold ny, contain not only 
! st of kl nd security holders 

they app l et KS Of the 
pany but also, in where the stockho r 
or securily hoide ippears upon the boot of 
the company as trustee in any other fidu 
ciary relation, the e the person or cor 
poration for wil trustee is acting, is 
given also that the two paragraphs yn- 
tain statements embra g aMfiant’s full knowl 
edge and belief the circumstances and 

mnditions under which stockholders and se 
curity hoiders who do not appear upon the 

K Tt I iS trustees, hold stock 
and ecur r ty other than that 
f a bona fid i this affant has o 

nt I r yther person, as 
Ds an nterest di 
yr indire 1 stock, bonds, or 

t ecur tated by I i 

rT} tl ber es 
eacl t tion sold or distril 
ited ne g r otherwise to paid 
bscrit du ve months preced 
rh for j 1 fr ly ib 
ARTHUR T. PULLEN 
Business M ge 

Swort l i before tl 
26th d f Se 44 os 

{SEAL WM. F. HENNESSEY 








i 


according t 
Business 
the following is, to 
and belief, a true statement of the ownership 
paper, 
publication 
caption, 





for Oct 


linois 
Cook 
ne, a notar 
county ito 


T. Puller 


> aw 


the 








24, 


Manag 


best 


24 


1933, 


ally 





] 


1944, 


in 


le ses 


of 


said 
ove 


1912, 





Nota 


June 


1912, AND 
MARCH 3, 1933 


Of Flying, Published Monthly at Chicago, Hl., 


personally 
having 
I and says that 
of Flying and that 
his knowledge 


embodied in 
Regulations, printed 





and for the 
ip 


been duly 


the circu 
for 
required 
amended 


as 








y Plubl 


| 









































January, 1945 











COMPANY 


Aero Industries Technical Institute 
Aeronca Aircraft Corporation 
AiResearch Manufacturing Co 
Aircooled Motors Corp 

Allison Division of General Motors 





AGENCY 


PAGE No. 


West-Margquis, Inc...... 155 
alph H. Jones Company, The. = 


American School of Aircraft Instru- 


ments 


Beech Aircraft Corporation. 
Bell Aircraft Corporation 
Bell Watch Company............... 
Bellanca Aircraft Corporation 
Bendix Aviation Corp.—Bendix 

Radio Division . 
Boeing Airplane Company 
Breeze Corporations, Inc 


Cal-Aero Technical Institute. . 

California Flyers, Inc 

Canadian Institute of Science & 
Technology, Limited 

Cessna Aircraft Company 

Champion Spark Plug Company... 

Chandler-Evans Corporation 

Chap Stick 


Cleveland Model & Supply Co 

Continental Motors Corporation 

Curran Corp 

Curtiss-Wright Corp., 
Division 

Curtiss-Wright Corp., 
Division 


Airplane 


Propeller 


Doak Aircraft Company Inc. ..... 
Douglas Aircraft 
Douglas, W. L., Shoe Co 


Edo Aircraft Corporation 
Electronic Specialty Company 
Embry-Riddle School of Aviation 


Fairchild Camera & Instrument 
Corporation 

Firestone Aircraft Company 

Flightex Fabrics, Inc 


General Tire &x Rubber Co ° The 
Globe Aircraft Corporation 


Grumman Aircraft Engineering Cor- 


poration 


Hallicrafters Company, The 
Hughes Aircraft Company 


Indiana Technical College 


Jack & Heintz Incorporated 


Jacobs Aircraft Engine Company 


J. Walter Thompson Co 1 

Spitz and Webb Advertising. . 18 
Arthur Kudner, Inc........... 117 
West-Margquis, Inc........... 136 


McCormick-Armstrong Co., The 20 
Addison Vars Co., Advertising 12 
Zlowe Company, The 158 
Roberts and Reimers, Inc 131 


..MacManus, John & Adams, Inc. 85 


...N. W. Ayer & Son, Incorporated 164 
Burke Dowling Adams & Co 19 
Oscar Nordin Co., Advertising... 5 
dohn H. Riordan Co., Adv.. 148 


Ferres Advertising Service 132 
Gardner Advertising Company.. 57 
MacManus, John & Adams, Inc. 10 
Wm. B. Remington, Inc 89 
Lawrence C. Gumbinner Adver- 
tising Agency 

Carpenter Advertising Co., The 156 
Wallace-Lindeman, Inc...... 129 


Gee , BR: 6 oc cccsdacesoc 152 
ee ee a ee 100 
Burke Dowling Adams & 

‘o Second Cover 
Essig Company, Ltd., The......119 
Essig Company, Ltd., The ..135 
Harold Cabot & Co., Inc 122 


Cowan & Dengler Incorporated, 3 
West-Marguis, Inc 134 
John E. Vodicka, Advertising 157 


G. M. Basford Company 13 
Sweeney & James Co., Adv 14, 15 
Powerad Co 105 
D'Arcy Advertising Company 91 
Evans & LeMay Adv. Agency 65 


Charles W. Hoyt Company, Inc. 99 


Burton Browne Advertising.....127 
Gano, Wilhelm, Laughlin 
Advertising ; ee) 


N. W. Ayer & Son, Incorporated . 158 


Griswold-Eshleman Company, 
The 108, 109 
L. E. McGivena & Company 103 


FLYING 


‘of Cetwerteie cd. (AE 
1945 








COMPANY 


Kinner Motors, Incorporated....... 
Kirk, F. J., Moulding Co eae 
Kollsman Aircraft Instruments..... 
Koppers Company ; 


Lewis School of Aeronautics 
Link Aviation Devices, Inc 
Lockheed Aircraft Corporation...... 
Luscombe Airplane Corporation... 


Mall Tool Company... 

Martin, Glenn L., Company, The... 

Marxman Pipes, inc. 

Minneapolis- Honeywell Regulator 
DOES 05s Sanwa ponuecdeeusduens 

National Radio Institute. . 

Northrop Aircraft, Inc.. 





Oldsmobile Div. of General Motors. . 
man, D. W., & Sons. 


Pacific Airmotive , 
Pan American Navigation ‘Service.... 
Piper Aircraft Corporation......... 
Plomb Tool Company 


Ranger Aircraft Engines 

Raytheon Manufacturing Company 

Republic Aviation Corporation 

Romec Pump Company 
onson.. 

Roosevelt Aviation School......... 

Rosenbaum, S. Ralph 

Rotol Limited 

Ryan Aeronautical Institute....... 

Ryan School of Aeronautics 


Sensenich Aircraft Propellers 
Skylark Manufacturing Co., Inc 


Snap-On Tools Corporation 

Spartan Aircraft Co., Spartan Aero 
Repair Division 

Spartan School of Aeronautics 

Sperry Gyroscope Company, Inc 

Spool Cotton Company, The 

Standard of California 


Stanzel, Victor, & Co............... 
Studebaker Corporation, The 


Taylorcraft Aviation Gepwetion 
Tinnerman Products Inc......... 


Union Oil Company 


Wright Aeronautical Corporation 


Zimmer-Thomson Corporation 

















AGENCY PAGE No. 
West-Marquis, Inc............. 7 
Cory Snow, Inc ; .149 


Erwin, Wasey & Company, Inc. 9 
Van Sant, Dugdale & Co., Inc 16 


Frank C. Nasher, Inc 151 
Craven & Hedrick, Advertising. 118 
Foote, Cone & Belding Back Cover 
Kelley Nason, Incorporated 59 


Charles Elwyn Hayes 112 
Van Sant, Dugdale & Co., Inc... 8 
.E. H. Brown Adv. Agency _ 
Addison Lewis & Associates... ..147 


Van Sant, Dugdale & Co., Inc 150 
Jd. Walter Thompson Company . 66 


D. P. Brother & Co., Inc........ 145 
166 66600605 009bs00GEnse0OseERESeSNSeEBeeneeN 160 
West-Marquis, Inc............ 121 
, : 163 
Hutchins Advertising Co. , Inc 17 
Willard G. Gregory & Co 98 
Cecil & Presbrey, Inc 141 
Sutherland-Abbott 128 
Erwin, Wasey & Company,Inc.. 95 
White Advertising Co., The 143 
Cecil & Presbrey, Inc 128 
N. W. Ayer & Son, Incorporated 140 
150 

ll 


Barton A. Stebbins Adv. Agency .142 
Barton A. Stebbins Adv. Agency .139 


Foltz-Wessinger, Inc 160 
Brisacher, Van Norden & Staff, 

Inc 101 
Scott-Telander Adv. Agency.. 97 


Potts-Turnbull Company, The..111 
Potts-Turnbull Company, The. .153 
Young & Rubicam, Inc 133, 
Kenyon & Eckhardt Inc., Adv. 6 
Batten, Barton, Durstine & 
Osborn, Inc 87 


Roche, Williams & Cleary, Inc. .137 


Griswold-Eshleman Co., The 63 


White Advertising Co., The.....115 
Foote, Cone & Belding.......... 93 
Burke Soeting Adams & 

Co Third Cover 
Kotula Company, The 113 














9 Nee 
EE gore 


' 
or 
v&, 


\ 





Pan-American 
DEPT. F-1, 12021 VENTURA 


BOULEVARD 


NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 
pane and Le il sae ge 4 FLYING: B 
ng 3 





GROUND INSTRUCTOR. 
reparing for Instr 


Groun¢ 





Reg . nost 
\ FLIGHT INSTRUCTOR: 
‘ “ 





Charles A 
New Edition cov- 
ttet especially t 

I r n 








i 


” 


ntat n et-down ‘ 
Only $4 





ating New Multiple hoice 
\ n ted Deluxe Edition PRACTICAL MANUAL OF THE E-68 COMPUTER 
AERONAUTICAL a N er ged tior By Allan C. Zweng. More than 400 problems explained 
AVIATION DICTIONARY Fé ne shows arat ections mtaining and istrated. Biue and Gold Deluxe binding. Ot 
I at Pilot ns . t M iple © : <tpaid 
Ex nations.”’ Makes i vernment test eas 
by CHARLES A. ZWENG ( tpaid or C.0.D AIR _NAVIGATION (Weems Gold Me Edition) in 
a new Encyctopaedi AVIATION DICTIONARY bris- AIRPLANE and ENGINE MECHANICS: Exar ogy. Just Published, $3.50 
thing with ousands of pertinent aviation words, and s, New authentic ¢ I now ‘ the 
terms defined and explained; the keenest working tool Suitinie Ch paced oc Macy a. nen f PARACHUTE TECHNICIAN (Just published). Pre 
in your aviation library a necessary authority for nee liagrams U se by I kheed D uslas r arachute Rigge Rating basic text and 
the airman, instructor, executive and aviation student. Northrup, Ryan and outst t Iti ple examination ncluded De Lux 
Price only $6.00 postpaid or C. O. D. Or $ for both examinatior ni CAR Edition ‘$ 


N 


NORTH HOLLYWOOD 
CALIFORNIA 





ie ui 




















164 FLYING 


Storm trooper—American style 


As full of fight as every Boeing Flying For these Flying Fortresses were used 


Fortress is, there are some which hav to scout the weather 





seen plenty of action, but have never What winds could be expected at 
fired a shot or dropped a bomb. what altitudes? What pressure areas 

These are the B-17’s chosen to per were stirring up what air currents? What 
form vital but little-known roles out about cloud formations? The answers 
over the Atlantic during the days while to these and other questions had much 
Germany still held firm grip over France to do with bombing operations over 
and Belgium. Europe, and with the successful invasion 

Instead of bombs, they carried a stag of France itself because they accu- 
gering load of fuel—tons of it. rately foretold the weather in the Euro- 


Two-thousand-mile flights were rou 
tine. They stayed out over the stormy Boeing Flying Fortresses were chosen 
Atlantic for fifteen hours at a time because of their exceptionally long 


] 


When they returned they had priceless range, and because the importance ot 


information. 


the information required dependability 
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Finish the Fight with War Bonds 


such as theirs. For these famous fighting 
ships have the same heritage of Boeing 
dependability as the Stratoliners and 
I 

Transocean Clippers, which have hung 
up so many performance records, and 
the new Boeing B-29 Superfortresses 
now darkening Japanese skies. 


The war record of Boeing planes speaks 
for the vision and skill of Boeing re- 
search, design, engineering and manu- 
facture. Tomorrow these will be turned 
to new and remarkable airplanes of 
peace for your use...and they are 
your assurance that any product “Built 


by Boeing” is bound to be good. 


DESIGNERS OF THE NEW 8-29 SUPERFORTRESS + THE FLYING FORTRESS BOE IZ 
THE KAYDET TRAINER . THE STRATOLINER e PAN AMERICAN CLIPPERS 
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LITHO PRINTING CO. 


F OB. Air Ierminal 


[he qualifying “F.O.B.” on price 


lists became a familiar bit of Amer- 


icana as industry began nation-wide 


distribution of machine output. 


Today, as an international mar- 


ket fer our goods looms ahead, 
“F.0.B.” no longer means delivery 
to a freight siding or pier, but to 
the airport as well. Smart merchan- 
disers will not only design and 
package their products for air ship- 
ment, but quote “F.O.B. Air Ter- 
The establishment of an 
port-to-airport rate, with allow- 
for pick-up and delivery, 

ld enable large volume ship- 


pers to offer a worth while saving 
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and a service to their customers. 

Another economy, of particular 
interest to the operator, comes 
from the weight and fuel economy 
of Wright Cyclones. On a four- 
engined transport, the basic weight 
saving provides a half-ton bonus 
fuel economy on a ten-hour flight 
saves another half ton. And Cy- 
clone operation over billions of 
miles has demonstrated distinctly 
lower maintenance costs. 

Wright Cyclones pay their way. 


Wright Aeronautical Corporation 
1 Division of Curtiss-Wright Corporation 


Paterson, New Jersey, U.S.A. 


POWERS THE TONNAGE 


Cyclones Save 3 Ways 


LESS WEIGHT—MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 


WRIGHT 


. twat Ongine 
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PAYLOAD IS PEOPLE OR PACKAGES 


\ MOST CURSORY study of the Constellation’s performance record indicates 
~_ 


immediately that it can never be considered a one-job transport. 
Versatility is the word. Interiorwise, for instance, the Constellation is easily 
adapted to meet the commercial demand of the specific route, 
to carry its payload in terms of people or packages or both. 
Flightwise, it is able to operate most economically over the distance required — 
whether transcontinentally or on flights as short as 100 miles. Indeed, versatility 
is the word. Overland express, sleeper or inter-city local, 


the Constellation is designed to solve special problems of the individual airline. 


BIGGEST LOAD-CARRYING CAPACITY OF ANY LAND TRANSPORT 


FOR NEW WORLD STANDARDS IN AIR TRANSPORTATION 
Look 10 Lockheed or LEADERSHIP 


Lockheed Aircraft Corporation, Burbank, California 








